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Steel: Master of Them All 


By Arserr W. Atwoon 


With [itustrations by Staff Photographer Willard Ro Culver 


lion tests upon iron and steel. Tt is the 
& master substance by which man conquers 
both Nature and his fellows. As RKipling’s 
verse has it: 

"Gold is for the mistress—eilver for the mainl— 

Capper for the croafteman cunnitg at bis, trade.” 

“ood! cried the Haron, aiting in his hall, 

“But Tron—Cold Iron—is master of them all” 


Today man has learned once again, in the 
awful tragedy of a global war, that military 
mastery and world supremacy rest upon steel, 
the modern form of iron.* 

Any beach on earth can be taken, at 9 price, 
provided trained men are prepared to spenel 
enough steel. 

Nearly two thousand years ogo Pliny de- 
scribed it as “the most useful and most fatal 
instrument In the hand of man.” 

While World War TT was siill under way, 
Mai, Gen. G. M, Barnes, then chief of Re- 
search ant Development, Service, Ordnance 
Department, of the U. §. Army, said, “In 
the final analysis, fire power is steel ane) still 
more steel,” 

But, almost beyond measure, steel mokes 
the products of peace as well os the weapons 


of wor. 


[: PEACE and war alike, moder civilixa- 


Every Tool a “New Hand" 


Everything man creates is mate by his hand, 
Hirected by his brain, ot by a tool which is 
merely on attachable and ‘detachable hand. 
Each time a man lays down one tool and picks 
up another he gets a new hand, 

As Thomas Carlyle said, “Man is a tool- 
wing animal... Without tools he fs nothing, 
with tools hes all,” 


Machines in turn are nothing but complex 
tools, and man's progress con be measured 
largely by bis ability-te build such tools, 

Once his tools were made of bane or wood 
or stone. Today tools and machines alike 
are mide overwhelmingly af steel, and with 
their coming civilization swept forward like 
a mighty flood. 

Steel, of course, is not the only metal of pre- 
enminent value to man. But other metals and 
materials cannot be used unless steel comes 
inte play at one or more Slages in their mining, 
transportation, refining, an] machining. 

But steel is not only the tool of modern 
civilization: it is also largely the material 
which has built our way of life. It provides 
the structural busis, the backbone, and, to a 
vast extent, the actual sinews as well, 

When the defense program was Risa: un- 
der way late in 1941, William 5, Knudsen 
said that sicel was the “material to start prac 
tically everything going,” 

It is so commen, wetul, and essential that 
we take it for granted. It is so intimately a 
part of our daily tives that we pass it by un- 
merthioeed, 

But there is hardly a human need, even for 
water, food, and clothing, in the supplying of 
which steel does not play a vital part. 

fall the tron and steel in use in this country 
were divided up equally ameng the inhabitants, 
eich man, woman, and child would have more 
than 17,000 pounds. 

Each American soldier, sailor, and Marine 
fought with the ail of about 1,500 more 


*See “Metal Sisews of Strongth,” by Frederick G, 
Yothureh, Nariman Onuceariic Manarixe, Apri, 
14 
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What the Housewife Wants to Koow: When Do | Get a New Washing Machine? 


Waters muel corpel with tutamotiles and reirierriito¢cs lor eee ernd-r Lend Socts, Wi ch tuke 4 ‘tie 
finish. Ae the supply is temporarihy limited, manulactucers can get only their allucations,. Henea Clyde. (tie) 
Porcelain “tecl Wir art pitas White emme? on steel tobe 1 ell oreticu) conve them to fusing oven 
The sveruee epyol] Aumerricon bone cofitaltis AOD pretinds «al ete itl iron (onree 408). 


hounds of steel in World War Dl than in ber stan, the manhole covers on sidewalk and 
World War ‘I, pavement, the So Parking sins in front of the 
It is estimated that more than 40 percent embassies, the grillwork and lamp fixtures on 
of-all the factory workers in the country earn the front af the buildings, the fence around 
their living by making steel into variows the Observatory grounds, the gates at th 
preducks, . front entrance, and the DUS-StOon ins on both 
For all practical purposes, steel ig every- sides of the avenue 
where and is used by everybody, We are Hut these are only trifling and superhicrl 
rarely more than a few feet oway from it. evidences that steel ic everywhere. It is in 
; homes, kitchens, farm buildings, gararces, of 
fices, stores, hotels, anc factories. it & im 
T mail my letters in front of the Nerwegian airplanes, outomobiles, railway trams, street 
Embassy in Washington, D.C. On the oppa- cars, and ships. [is in the air, on and under 
site corner is the Romanlike palace of the the ooran, and on and under the ground 
Apostolic Delegation, and across Massache- Steel tukes the form of a tiny pin, but San 
selits Avenue are the grounds of the Naval Francisco's Galden Gate Bridge 15 also math 
Observalor of it (mage 4174. 
The letter box itself is mate of iron or steel: The dome of the Capitol in Washington 
ey is the ttatmc-control box next to it, the happens to Have gn iron if) Weibe ih welsh 


A Wersutile Metal 
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laimppost a few feet away, the local street sign = 8,909,200 pounds, and in the shoes of the man 


on thé lamppost, the U.S. route (240) num- who walks underneath it there are:.on th 
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Stecl Leaps San Francisco's Golden Gate in Three Spans; Only Steel Could Do It 


Cortiparer gil. aiev cobhanh. wich cores tome Lao y chick's che myth stone ® meee arches hearing 

a trickle of trufie, Into this 9.266-lool bridge (including spproacte's| went )O8J000 tone of steel, enough to loud 
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i) miles of freight can @ed to end, Twin tower tise a bigh as f3-story bois Bethlehem Steel tudtr it. 
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Steel, Sharp, Durable, but Cheap, Serves Our Food 
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Pipe in the Home 

Bit th is in the orc 
nary home that pipe is 
eculianly Necessary, 
for it forma the basis 
Of Cleanliness, - unite 
tn. COnvenencte, Gon 
fort, amd health 

Even the small house 
has 1.000 feet of fron 
or sted pipe, Lhe larger 
modern dwelling as 
much ae two miles, and 
a big office structure 
like thie Einnire LAS 
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But the home wre we should really took 
average emall house hae 
4.000 pounds, if tron be Included, 8.000 
fromt or im tuk 
Lutomobiles contam 
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Poday we spend at leastoa third of our lives 
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springs mile ir TT] WiTe {page 7h: 


From the same nutterial come the orlinary 


nil, watch springs, piano wire, coat b LtErs, 
picture wire, bird cages, bobby pins; hairpins, 
paper chps, and Knitting needles (pages 419 
an 434 and Plates TV and VIII). 

In fact, one estimate ts that 150,000 differ- 
ent wset have been recorded far steel wire 
There ore alinost 500 pessible combinations 
that go into hairpins and bobby pins alons 
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Barbed wire has been responsible, as -much 
as anything, for turning our treeless, atoneless 
Westen plains into [arms and ranches, fencing 
in Stock, protecting atch okie fer 
vanety of prwvuction. In tact, a typical 1540 


dre erin and dairy form to SU 


1 has up 

of iron and steel, in addition to that 
dwelling and farm buildings 

Besides the barbed-wire fence and poultry 

netiing, there are milk pails, cans, and Strain- 

PTS. na ta the city dweller. fh 
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bewildering 
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all the way fram o sickle, prototypes of which 
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AToch of the food grown on darms reaches 
the housewife in “tin” cans, which are not 
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prevent rust antl other kinds 
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(Pinte VJ and 1) 


fo 
Teoe of FP 
i tin (O80ing Li 
hy Corrs, 


mee APO), 


40 Billions of “Fin Cans 
Noone knows how many tin cans are made 
each year in this country, but a 


nate i= 0 billions. 


relinble esti- 
A hypical tin can costs 


ibout bro cents, 


tite = 
ee | 


be | 


iL j 
of empAy 


e 
2 
Se be ll 


Percent Sice! 


oe 


i? er 


i i 
= = = . 
Fie ‘ 
ape 


& 
= 


fer: 


ey 


e 
# 


nk — . +t 
tat ay a 2 
al 


. Creer etit ¢ ; 
Sm aah aol a oh ol a 


a 


wr 


wr Lil hii 


iy 
i 


| 


1, 
7 j a. i‘. 


= 


‘ 
Po 
ws 


vad at Baia 

= ae 

Z %y 
: 


at So oh, 


Laltorinin: cannery 


2 
hone 
a 
= 
= 
¥ 
of the ™otton's Foods, Is 


this 


= he 4 b ‘i 
| i 


Pr aerl 
ALS 


Preserver 


1 
—_ hit bide 


| 


“Tin ¢ 








Nlaster of 


Them All re 


‘Siuinless-stee!l (looking Vessels Withstand Attuck by Fluids and Plames 


Karel > Veore old 
ate to hii 
PERRET a ek) 


chee! hms grown 


jo, Foy 


SUL EEE ES 


1 Ca ee if jnijl La. Cew 


ho tinh A York, a press (leit 

Japanese capture of the Malay tin mines 
early in the war forced a rapid development 
of the electroly tis chating steel 
sheets with tin, since in this way 60 percent 
Tt Were cit the volughle tin 1s saver, 


ee iit 


ae 
pared with the old bot-dip method.* An elec- 
tric current evenly distributes particles trom 
O-potind anodes of pure tin on a Strip of 
stee! moving forward continuously at the rate 
of 1,000 feet a minute 


Enormous Wartone Production 
Dramatteed Steel 


World War I tramatized steel and drove 
home the fact that it is everywhere and thal 
it ts weer] by every body 

Daring the war this country producer) twite 
1 much as the three Axié powers combined. 
In 1940 and 1941 we increased our capacity 
by an amount almost equal to Japan's entir 
coMiietion in 1040 


The armed 


forces bad te have éteel fo 


DE BOC i 


temp 


mare Cian AChiLae) time 
these pots have copper 
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yaper ahcl Brass, nt, 


ih Shmiiit Polirtan: oF 
fo Fae 


Hevere ¢ 


l hewt aver Ute 
the tridamnark wi 
barrack units, pirtable tiridges and linding 
helds, docks, helmets, bayonets, (rucks, peeps, 
tunks, LA Ts, bombs, shells, pons, tind ships. 
A battleship stich os the Aftssowrs calls for 
tons of Steel ingots and castings as 
came 71,000 savtomobiles, and just the alloy- 
steel transmission of a medium tank. weighs 
as thich as three autumobiles, 

Although aluminum and other metals figure 
largely in sinplane construction, alloy steel 
playa vital roles. 


1, number Me Cee stpel allows Were cli veloped 
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during the war for use in gas-turbine engines 
for aircraft withstand greal ex- 
tremes of beat anel colil, ranging from tem- 
peratures of approximately £260" FL down 
i ano arctic 65° below vero at 35,000 Teel 

let propulsion presented new problems, be- 


cose of the hich temperatures at which the 


swore Celt 


* Sen "Tin, the { tal." by Alicn O'Rear- 
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engines operate, But research on steel alloys 
and nonsteel alloys mace it possible to go ap- 
proximately 500 degrees higher than had been 
possiblé in the past (pave 451). 

A four-engine bomber has 1,000 steel: springs 
in its fuselage, engines, and armament, the 
nose guns being almost literally chains of steel 
springs. In fact, almost no weapon, from 
mamméth projectile to smal) pistol, can oper- 
ate without springs, which do not generate 
energy but control it by absorbing, storing, 
and releasing it, 

All over the world our Army and Navy 
planes landed on mats which were made of 
steel sections. 

Fens of thousands of-stecl huts became the 
inevitable landmark wherever American fight- 
ing men were quartered. They were flown to 
places inaccessible by rail or ship. 

ne of the largest oflere for steel ever 
placed with « single company was for tubing 
for the 1340-mile-long wartime “Big Inch.” 

Fortunately, our country had a large re- 
serve steel capacity when war came. More- 
over, stecl-mill products: are much the same 
whether the final use is for war or peace. 
But even with these advantages the imdus- 
trys capacity was nothing like enough for the 
rapacious appetite of war, and to incttase it 
meant overcoming a peculir, a extraorii- 
nary difficulty. 

Increasing Steel Mills’ Capacity 

The difficulty wos that new steel mills them- 
selves require enormous amounts of steel, 
Early in 1041 it was estimated that to increase 
steel capacity 10,000,000 tons in the follow- 
ing two of three years would “abstract” 
from the supphyr of steel more than 4,000,000 
tons, 

In other words, the tools and buildings to 
make the steel to make the weapons of war 
had to be mare of steel themselves, 

This problem was solved, as Secretary of 
the Novy James V. Forrestal expressed it, 
“by the resourcefulness and adaptability of 
American industry and the will of a free 
people.” 

It was done by what [s known as the 
“scrambled” rather than by the “grass root” 
method: that is, instead of building entirely 
new plants. from the ground up, increased 
Stoel capacity was obtained! mainiy by adding 
to, rounding out;and balancing existing plants. 
This saved both time and critical materials, 
10,000,000 ingot tons’ capacity being added 
at the cost of only 800,000 tons of steel in- 
stead of more than 4,000,000. 

This method had the advantage of using 
existing experienced management and all the 
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collateral service facilities, such as water, 
steam, pas, and electricity ee going plant. 
Some secotidhand equipment was moved 
from place to place to round out productive 
capacity. In one instance, a whole-abandoned 
plate mill was moved fur Youngstown, Ohin, 
to Houston, Texas, Except for the electric 
iransformers, an entire alloy steel plant was 
sere of used materials, assembled from differ- 
aces. 
largest single war need for steel was 
fer plate—plate for the two-ocean Navy, mer- 
chant marine, tanks, heavy tricks, locomotives, 
machinery, and endlens other war’ uses. 
Since there was no time or materials to 
build additional plate mills, more than 
$,000,000 additional tons. of plate had to be 
made each vear in the continwous-strip mills, 
which had been built at an average cost of 
$15,000,000 to $30,000,000 each to toll out 
lizht, ribbonlike sheets for automobile bodies, 
refrigerators, and tin cans.. 
Sheet and strip steel is thin, and the mills 


were equipped to coil up 1,000-foot lengths 


on hig spindles as they came off the rollers. 
But plates for shipbuilding are too thick to be 
cciled; they have to lie flat. 

In no way stumped, the steel industry 
fastened ta the ends of continuous-strip mills 
the frames of old, unused buildings to provide 
more space in which to luy the plates flat. 
Heavier shears to cut it, and heavier cranes, 
conveyor tables, cooling beds, and handling 
equipment were added, 

More than 3,000 separate projects to en- 
large steel capucity in the interest of national 
defense and war were undertaken, 

Thev ranged in cost from a few thousand] 
dollars to mony millions. An odditien to 
the famous Homestead, Pennsylvania, works 
required the removal af 1,500 buildings and 
2.700 families. 

Bot mechanical ingenuity, typical as it is 
of our American way of life, does not explain 
the miracle, the wonder of steed. 

Why is steel found practically everywhere? 
How can it be produced in such prodigious 
quantities ? Ww hy is ft the raw material for 
“fabrication,” of conversion into an almost 
infinite variety of durable ponds? 

The answer is that steel is not a single 
commodity but a wide variety of distinct 
saree and commodities, collectively known 

“stot 

There is no concise, satisfactory, or com- 
prehensive definition of steel. The word ts: 
merely p general term: the name is not used 
to denote a definite product. It is a class 
hime, nol a spécific éne. 

Before 1938, until work.on the atomic bomb 
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Steel: Master 


disclosed several new additiins, there were 92 
recorded chemical elements that constituted 
the known physical matter of the. universe. 
C1 these no fewer than 26 are used in various 
proportions and combinations to make steel. 

The steel industry is no assembly-line prop- 
asition where parts are put together imto 
a finished product, as in an automobile plant. 
Rather, it creates from the very dlements 
of the physical universe material that did 
not exist before. 

There are two indispensable steps in steel- 
making, First, iron ore is turned into iron; 
‘second, iron is turned into steel. 

Earth's Surface Abounds in Lron 

Fortunately, one-twentieth of the earth's 
surface consists of iron, and workable deposits 
of iron ore are found in many places. 

By for the largest part used in this country 
comes from the Lake Superior district, where 
‘it is found mainly in siz long, narrow ranges. 
Chief of these is the Mesabi, 90 miles lone 
and 2 to 10 miles wide, the word “Mesabi" 
being Chippewa Indian for “giant.” 

The accessibility of this ore is one of the 
chief reasons for the extensive use of steel 
in America, particularly in wartime, 

Being close to the surface, most of the 
Mesahl ore is dug from open pits by power 
shovels and removed by trucks or trains. of 
cars, As many as 75 terraces are dug into 
the sides of a pit so that shovels, trucks, and 
trains can operate, Some ore is mined unider- 
around (Plates [X, X, anil page 437). 

Specialized mifroad equipment carries the 
ore downgrade the short distance to Lake 
Superior, where jt 8 transported in huge 
ure boats to the lower ports on Lakes Michi- 
gan and Erie, from Chicage on the west 
to Buffalo on the east (Plate XIV). 

These ore boats make a practically con- 
tinuows shuttle or endless chain of vovages 
during the navigation season from about 
May 1 to December 1, cach boat covering 
some 40,000 miles curing the period anc stay- 
ing In pert only a few hours. 

During the five winter months. ice and 
storms make shipping hazardous. Inv addi- 
ticn, the ore freezes like conerete ond will 
not flow from the “hopper bottom" railraadl 
cars into the pockets of the loading docks 
and thence inte the holds of the ships. 

Lake Superior ote proved to be a gigantic 
stock pile for war purposes. This was be 
cause one ton of ore is normally ‘‘developed” 
for each ton mined, This means that the over- 
burden is removed ancd the ore got ready for 
mitting, even though it is not taken out, 

Thus prodiction can be stepped up very 
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quickly, or slowed down, with low mainte- 
nance costs and littl adverse effect. In the 
single year 1942 more than 92,000,000 tats 
came down the Lakes from U.S, and Canadian 
ports, or nearly cight and a half times what 
Germany produced in prewar years, 

Tron exists in the sun, stars, nearly all hard 
rocks, the sea, mineral waters; plants, animals, 
and in practically all soils, But, unlike some 
of the other common metals, It is not fownd 
in Suture in a free, or metallic, state except 
in meteorites which have fallen from the sky 
and in some unusunl lavas in Greenland, 

The ore from Mesabi and many other places 
is really a form of most, soft, rich, powdery, 
and commonly brick red in color, By putting 
it through the blast furnace, this rustlike ma- 
terial is restored, or smelted back into metallic 
form. 

To turn out iron, blast furnaces must: be 
fed howe quantities of coke and limestone, 
a8 well os ore.* | 

Ordinarily, more than a fifth af all railroad 
freicht consists of materials going to and from 
steel mills. 

In 1943 the railraads moved to steel plants 
about six and a quarter million carloads of 
such materinis as ore, coal, limestone, scrap, 
manganese, chromite, and other special ores. 
Two million care were provided to haul the 
finished steel away. 

Thus the cost of handling and transporting 
raw materials is of major importance to the 
steel incdusiry, 

Naturally, most blast furnaces and steel 
mills are located where the costs of assembling 
these materials and of shipping finished prod- 
ucts to large markets are economical. 

They are usually located on the shores 
of lukes or rivers, not only because of cheap 
transportation but because the industry itself, 
when working at capacity, uses four to frye 
times daily os much water as all five boroughs 
of New York City, or more than 3,000,000 
gallons ” minute. 

A single plant, that of the Bethlehem 
Steel Company, at Sparrows Point, Baltimore. 
averages daily more water than the city of 
Baltimore. The Lackawanna plant of the 
came company at Buffalo uses daily more 
water than the city of Huftalo. 

As a rule, ore moves to coal rather than 
the other way around. Coal is bulkier and 
deteriorates more rapidly. Extra handling 
breaks the lunips of coke and makes them 
unsuitable from the viewpoint of size. 

As a result of these and other natural forces, 

*Ser “Coal, Proliviows Worker for Man," by Al- 
rae Ve ena NarvwsiL Grograrnnc Macaro£. 
hoe a 
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Steel: Master of Them All 


Steel production is highly concentrated in such 
places as Pittsburgh, Pennsylvania; Garv, In- 
diana; South Chicago, Minois: the Lake Erie 
ports: the valleys between Lake Erie and 
Pittsburgh; Birmingham, Alabama; and east- 
em Pennsvivania and Maryland, with such 
steel centers ae Bethlehem and Sparrows Point. 
Appalachian Coal Meets Chile’s Ore 


At Sparrows Point coal from the Appata- 
chians meets cheaply water-borne ore from 
ile. 


Despite the wartime erection of steel plants 


in Utah and California, the greatest tonnage 
increase in. production was in the Pittsburgh 
district ttself, which includes a number of 
industrial satellites in the surrounding areas 
of Pennsylvania, Ohio, and West Virginia. 
Pittsbureh bs till far und away the outstand- 
ing symbol of the Steel Age. 

T stood outside the giant bust furnace No, 2 
at the Edgar Thomson Works of the Carnegie- 
IWineis Steel Corporation at Braddock, Penn- 
Sylvania, looking at miniature near-by moun- 
tains of ore stored agiinst the coming winter. 

Not far bevond these stock piles were the 
hills where General Braddick and his army, 
including the vouthful George Washington, 
were so disastrously defeated by the French 
atid Indians In 1745. The ground where we 
stood had felt the tread of Braddock's troops 
4s they marched from the Monongahela River 
to the il-fntedi battlefield, 

Totiay the main line of the Baltimore & 
Ohio Railroad runs directly through the Edgar 
Thomson Works, and the Pennsvivania skirts 
along the eclee. 

Not long before my visit, No, 2 had hung 

uP a world’s record for turning out L975 tons 
iran ina single clay. 

Here and there in various parts of the coun- 
try are the mins of more than 1,000. early 
blast furnaces; How much smaller they were 
than those of today is shown by the fact that 
fewer than a third of this number were enough 
to supply the entire country with iron during 
World War IT, 

A modern blast furnace is a huge brick-lned 
steel stove, about the height of a [0-story 
building. Into it ore, coke, and limestone are 

“charged.” or damped, in propertions of 12, 
&, and 3; that is, 2 tons of ore, Ll of coke, 
and oS of limestone (Mates XT and XII). 

A blast furnace is practically in continuous 
operation, running for months or even years; 
it stops only when rey airs become necessary’. 

Tornadic blasts of air, heated to 1,000° F., 
are blown into the furnace to promote the 
smelting process, At least four tons of air 
blast are needed for each ton of iran produced. 
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Coke and limestone release the iron from 
its chemical prison, Without coke it would 
be necessary bo use charcoal, as men did for 
many centuries, pane without limestone it 
mist be necessary to nse oystershells, as the 

New England colonists did. 

In early times England was threatened with 
denudation of ber forests to obtain enough 
charcoal to make the limited ameunt of iron 
tequired in those days. To get enuugh char- 
coal te make the iron and ateel needed now is 

unthinkable. 

Limestone converts the nonmetallic materi- 
als in the ore into slag, or cinder, which 
rises to the top of the metal bath and is re- 
lensed every. few hours from the higher of 
two tapping holes; while the molten irom pours 
aut of the lower hole, 

T noticed that a 1.000-watt foodlicht in 
the wall paled into utter insignificance as the 
molten iron and slag, in all their fiery splen- 
dor, came roasting from the furnace. 

Although slag has many uses, such as: rail- 
road ballast, cement ingredient, and highway 
snc] roofing material, so much is produced 
that only a small part of it can be utilized. 

A modem blast furnace is a very costly, 
mechanized, largely wu Lorna tic chemist’s shop, 
highly efficient, and gigantic beyond the lay- 
man's mind to grasp, a gargantuan Buck 
Rogers’ dream, 

In the bowels of the earth far below the 
furnace Heelf | watched materiale continu: 
nee come and go, with no workmen in 
sight. 

While T turned my bead fora few seconds, 
on automutic train had come, almost silenthy, 
dumped 7,500 pounds of muaterial within 
a few feet of me, and had gone without my 
even seving. it. 

True, cn one train that slid past sat 4 
workman, and reassuringhy on the seat beside 
him was a newspaper opened to the sports 
page, 





How Pig Iron Got lt Name 

The iron which comes from the blast fur- 
nace is known as ply iron, because in earlier 
divs it was cast in sand molds, from a main 
runway to smaller rinways or depressions 
On One ur both sides, and these runwavs had 

h fancied resemblance to a sow with a litter 
of suckling pips. 

Tavention of a casting machine changed 
all this. In any case, most of the metal 
is no longer cast and cooled into pigs, but 
goes. on Mm a continuous process in molten 
condition until it end: up as steel rails, 
structural shapes, bars, tubes, and sheets, 

Although steel con no more be made with- 
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the same method of making steel ot prao- 
tically the same time, when he triad to 
produce malleable iron by blowing air through 
a bath of molten blast lurnnce iron, 

Kelly's family thought him insane and 
forced him to go ta the Jocal doctor, whe 
fortunately was so well educated in science 
that he realizer! that the oxygen in the alr 
was in itself all the fuel that was needed, 

Steel had been made in small quantities and 
by laborious processes for many centuries, for 
use os cutlery, edged tools, and weapons, 
such as the swords and daggers of ancient 
Japan, India, Damascus, and ‘Toledo, and for 
medieval armer, 

But the Bessemer converter, coming at the 
same time that coal and coke replaced char- 
coal as an industrial fuel, first mace steel 
available in the commercial quantities needed 
in modern life, 

The Bessemer process, together with the 
even more productive open-hearth process, 
which came ofter the Civil War, ended the 
Tron Age and ushered in the Steel Age: thus 
making possible the internal development of 
America, 

A. Ressemer converter is a pear-shaped, tilt- 
ing vesel, holding from 15 to 35 tons of 
molten pig iron, into which 20.000 cubic feet 
of air are blown per minute. It takes only 
15: to 20 minutes to make Beseemer steel, 
Whereas the open-hearth furnace, although 
holding a much larger charge, takes 10 to 12 
heirs. 

A Bessemer converter puts on oné of the 
greatest shows on earth, It is. sometimes 
called the “flame thrower of the steel front.” 

Millions of railroad passengers en route 
to Pittsburgh, Cleveland, Detroit,and Chicago 
have been thrilled, especially at night, by 
the colors of o Bessemer in action, The 
flames teach high in the heavens and range 
from roddy red through burnt orange and 
ae yellow to blinding white (Plates XV and 
VIE). 

As the Pittsburgh district mille are nearly 
all on river banks, the seene at night is 
(oubled by reflection in the dark waters. 

Open-hearth furnaces normally produce 
more than @0 percent of all steel made in 
the United States, They are large brick rooms 
with basin-shaped floors: the name “open 
hearth comes from the fact that the floor is 
exposed to the sweep of the flames, 

The open-hearth furnace has come to hove 
a peculiar significance and value in our 
modern economy because it uses about 50 
percent or even tere of scrap—that is, of 
used stecl. Thus it saves an enormous quan- 
tity of ore, as well as fuel and limestone, which 
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would otherwise: be used to make pie tron. 

Tn this way steel can serve man indefinitely 
and con be used over and over again. It 
is: lost only by rust, to a slight extent by 
abrasion, or such tubbing away as takes 
place, and by being lost at sea. 

It is not vet determined whether ships 
lost at sea in World War I] and steel scrap 
left on the battlefield can. be economically 
salvaged, but the amount of course is con- 


siderable, No doubt many surplus ships will 


be broken up for scrap, The ill-fated Mor- 
mane ts estimated to contain about $3,000 
tons of usable steel scrip, 

Unfortunately, for some time before the 
war we sold a considerable proportion of our 
strap to Japan. in the five or six years be- 
lore Pearl Harbor we sent that country more 
than 7,000,000 tons: 

The Uses of Scrap 

Steel mills buy huge quantities of scrap, 
aometimes 30,000 carloads a month, or more. 
One Ohio mill bought §0 carlands: of unused 
military landing mats a few months after 
V-] Day (Plate XI and page 451). 

But half or more of the scrap used is 
preducec by the mills themselves, This is 
possible becuust, in the course of producing 
steel products, there are constant discards 
from trimming or crapping, boring, etc, 

A good illustration is the cylinder of a 
military airplane engine, which is only 10 
percent as large as the origina) block of stee! 
from which it is made. 

This kind of scrap is known as “home” 
or “runm-arouncd’’ scrap, and naturally it is 
in continuous citculation. 

The open-bearth furnace is charged with 
molten pig iron,.scrap, ferroailoys containing 
manginese, limestone, and various so-called 
alloys, 2s required. Only the alloys are put 
in by band (page 451), 

Practically the only foud which the elec- 
tric furnace consumes is scrap, although some 
molten iron may be used. On the other hand, 
steel may be “duplexed” by being put through 
the open hearth after it has been made in 
the Hessemer, or even “tripleved” through 
all three furnaces. 

Tn the electric arc furnace, large sticks. of 
carbon, called electreles, extend down through 
the roof to within afew inches of the metal 
bath, with electric arcs to furnish the heat. 
High temperatures ore reached very rapidly 
in this way and are subject to exact control. 
Although the process is more expensive than 
the Kessemer and open-hearth, and production 
much smaller than either, some of the finest- 
grade steels are frequently made in the electric 


146 The National Geograph Magazine 


furnace, especially hich-alloy, 
stainless, and too) steels 

From coch of the three tepes 

furnace the Licg iia tee] Ls 
poured by machinery first mnto 
laces ane then inte ingot molds 
(Plate XVIL). When the nvolds 
are hited, there stints & row 
om inents. the tost solid form 
Which steel fakes 

Inger Is Measure ol 
Production 

All processes of steelmaking 
converre in the ingot, and dt in 
turn is the common denecmingte 
of the industry, the stanclard by 
which srenducticn iC Measured 

Once the molten mera 
poured into the ingot metels, the 
hesic business of steelmaking is 
ended, but the impot-itsell ts the 
beginning of everviling mad 
from steel, from o pin to the 
Golden Gate Hridve, 

Ingots can be of many size 
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blacks, of chunks, weighing 
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course, by machinery, as 1 


wouki take 150 men to move 
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eteel has been poured, i stamels 
glowing on is car, a hot dull 
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f herry-Tedd <ur nu 1 

Brought to untiorm white beat 
again itt a sndking pit (Plat 
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process of shape into uselul 
orm eal ic here tine rigrot, is 
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These in turn go through further rolling, 
and finally we have the “finished” protucts 
—tails, tubes, plates or sheets, bars, and 
structural shapes, 

Tt is a fascinating sight to stand by the 
toller, who controls the operation from his 
platform, or “pulpit,” and watch an ingot, 
or bloom, or slab, lumber steadily and 4e- 
dately along toward its destiny. Somehow, 
steel seems to be making itself. 

But of course it does not make itself. 
For a product which is so common and which 
costs about 4 cents a pound for the ardi- 
nary grades, in amazing amount of care 
is taken in it= production, 

Samples pre tested constantly, all the way 
from the carloads of ore leaving the Mesabi 
ta the finisher uct. Some 37 analyses 
are madé of an 180-ton open-hearth “heat.” 
During-a few minutes in which T watched an 
apen-hearth furnace, several samples were 
tnken out and sent to the luboratory. 

One company alone has more than 170 qif- 
ferent laboratory organizations, Another owm- 
pany has 1,500 metallurgists, chemists, and 
aboratory assistants, not only in its labora- 
tories but in its mines and mills, 

Vet much discretion must be left to the 
workmen themselves. Steelmaking is hichly 
mechanized, but since many of the opera- 
tions are net routine or repetitive, they te 
quire decision and judgment on the job: 
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Steelmaking is an-art as well as a science, 
Despite all the mssistance which the techni- 
cal men can give, despite all the chemistry 
and physics at their disposal, anly the melter 
or assistant nielter in charge of the furnuce 
can decide whether the time has come to 
tap or not to tap. He must lonk at the 
fery mass, through his colored glasses. ane 
be must draw out a sample to see if it has 
become steel, just ae the housewife must 
drow out a Hith quantity of chocolate syrup 
to see if it has become fuchee, 

The steel industry is nearly devoid of trade 
secrets, Small technical improvements ore 
made by individual melters or other men in 
the mills, and for a time these may prove 
to be of benetit. 

But major developments, such as the elec- 
trolytic tin-plating process, are usually patent- 
ible and are licensed to other companies, 
As soon a5 something new comes along, come 
peting companies cither take out a license or 
develop a similar process or product, possibly 
hy a different route: It is a common saying 
among the metallurwisis that as “im as 4 
sample can be had, one company has a Jead 
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of only six weeks over its competitors, 

In the complicated industrial world of 
today steel must be made to doa particular 
job, 

The automobile, airplane, petroleum, elec- 
trical, and chemical industries, to name only 
i few, demand that special steels be made 
for special purposes. This can be done be- 
(Cause steel is not pa -single thing; it is almost 
anything, and it can be given almost any 
mechanical property. 

A single practical illustration. is the fact 
that the maximum depth of many producing 
oil swells has been increased from 3,000 tn. 
more than 13,500 feet by providing stecl 
adapted to oil-well drill pipe. On a few other 
instances, test wells have been drilled to more 
than 16,000 feet. 

A more bizarre illustration is the fact that 
a dy-inch steel plate can be pierced by u 
spike made from the same plate, if the spike 
is properly heat-treated, 

Truc, we usually think of steel ps strong. 
Comparing it with other materials we sav, 
“This ié stronger or weaker, harder or softer 
than steel.” Chaucer ond Shakespeare usecl 
the phrase as “true as steel,” and Milton said 
that a woman who has chastity “te clad in 
complete steel.” ‘The word itself apparently 
comes from the Teutonic stafel or stag, mean- 
ing fiom" or “rigid.” 

But sensible men do nol use stronger ma- 
terials than are necded for their purpose, Tt 
is on incredibly foolish waste to use the 
same kind of steel in an awning fixture or 
barm-<«door hinge that is used in an airplane 
engine. 

The steel that goes into a soldier's helmet 
must have enough give not to crack when 
stumped out. But it must be hard and tough 
enomgh to resist bullets anc shell fragments. 

A block-buster bomb requires glasslike 
hardness on the outside plus toughness on 
the inside. A plowshare should be soft in- 
side to prevent breakage and! bard outside 
tn prevent abrasion. Rayer blades must be 
atrong, but they can be made cheaper if 
brittle, heciuse it it easier to grind and hone 
brittle steel. 

Exhaust yalyes. must not warp or burn. 
A bridge must withstand stresses and strains, 
An oil-well drill that goes through thousands 
of feet of earth and rock. must keep its keen 
cutting edge. An airplane crankshaft must 
have strength, plus ability to withstand vit- 
brations, An automobile fender requires duc- 
tility and smooth fmish; obove all, it must 
betel. 

[In the offices of the American Tron and 


Steel Institute in the Empire State Building 
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Steel: Master 


in New York T held tnumy hand four small 
pieces of steel, oll cut from the same sheet 
but each hardened by a different treatment. 
The first could not be bent at all without 
breaking: the second took mw right-ongle henel 
safely; the third couldybe bent nearly back 
on iteelF without no fracture; and the ‘fourth, 
not only back on itself but also lengthwise. 


A Strip Thinner than Paper 

T also held, caréfully so as not to cut 
my fingers, a piece of strip steel thinner 
than the paper on which | made my notes: 
it was .0O15 inch thick. [t would have been 
instructive to place this tiny ribbon beside 
one of the main girders that support the 
Empire State Building! 

Let us bear in mind that in America the 
more modern aspects of the science of metal- 
lography, which has to do with thé internal 
siructure of metols; go back only to. about 
the beginning of the 20th century, Toray an 
entirely new grain structure can be created 
by controlling and manipulating the heating 
and cooling cycles in steelmaking. 

What this has meant in the manufacture of 
havonets and helmets, to mention only two 
out of soores of thoitsands of products, needs 
no elaborition, 

But just as fundamental is the fort that 
steel can be given a wide range of physical 
properties by adding to the molten mass cer- 
tain regulated proportions of one or more 
other metals, known for this purpose as 
alloying elements. 

All steel is alloy steel in the sense that it 
is compote af twe or more elements. But, 
aa commonly use, tht phrase applies to 
steel in which such elements as manganese, 
nickel, chromium, molybdenum, cobalt, tung: 
stem, and vanadium—the seven principal al- 
loying elements—are added, 

Some alloy steels may be two or three times 
as strong a8 simple carbon steel for equiva- 
lent sections, 

In some enses they are made to resist rust 
and in general to meet the demands of indus- 
try for high-strength products, notably in the 
ever-increasing speeds and stresses of modern 
trinsportation. Jet propulsion made further 
demands (page 421), 

While the usez of alloy steel run up in the 
thousands, the first great demand came from 
the automobile industry. In fact, if the auto- 
mobile had come into tse much earlier lis 
development would have been yery slow, be- 
(muse alloy steel was not vet available, 

Of the many families of alloy steels the 
public is most fumilinr with the stainless 
varicties, because they are used! on the outside 


of Them <All 


surfaces of railroad trains and for kitchen 
equipment. 

Weight reduction has been -a popular 
slogan, especially since the war. We hear 
touch of lightersveitht trains and sautome 
biles. “Lighter” materials are all the rage. 

But there is no such thing as “light” or 
"heavy" steel. All steel weighs practically the 
eame, ‘except for insignificant differences due to 
different alloys usedl. 

What is meant by lightweight steel is ustially 
same forth of alloy steel which, because of its 
superior strength or toughness or hardness cr 
rust resistance, does the same work with the 
use of less material. In other words, more 
work 73 dane by o section of the same size, 
or the same work is done by a section of 
smaller sine, 

Most of the elements used In steel alloys 
normally come from strange anid remote parts 
of the ¢arth made better known to us in the 
recent swirling fortunes of war. 

Nickel came mostly from Canada, but also 
from Norway and New Caledonia, Mat- 
cunese came from Russia, the Gold” Coast, 
Brazil, and India; chromium from Southern 
Khodesia, Union of South Africa, Greece, 
Cuba, New Caledonia, Turkey, and the 'hillp- 
pines.* 
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Alloy Steels in the War 


The war was lurgely «a war of alloy steels, 
Not only the weapons but the tools and ma- 
chines that made the weapons had to have 
allay steel. In wartime the greater costa of 
the electric furnace did not sq much matter’ 
(page 435), although alloy steels were and 
are made in the open hearth as well, 

Despite the shutdown in importation of 
many alloys because of sulumarine warfare, it 
wis possible to get by, 

One reason lay in the recovery of alloys from 
scrap piles. Many thousands of tons of nickel, 
chrome, and molybdenum were obtain) each 
year through the use of scrap material. In 
fact, as much as 95 percent of the nickel 
ised to toughen certain steels was obtained 
from) scrap. 

The best-known way in which the critical 
supply of alloy elements-was stretched was by 
creating the National Emergency, or NE steels. 
These were “lean” alloy steels that proved 
just as effective as the “rich” ones, 


See, in the Naniowat Geocaritn MAGAEINE, 
“Treasure Islands of Avetrolasin,” by Dnurlas L: Of- 
ver, June, 1942; “War Awakened New Caleconia,” by 
Enzo ale Chhitehit, July, 142; “Brazil's Patent 
Weapons,” by W. Rokert Moore, January, 1944; 
“The Soctotv's New Mup af Saviket Kissin,” Decem- 
Ler, 144: are “Dnvlis’s Treasures Helped the Allies," 
by John "Faicher, April, 1246, 
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lt required no Inboratory work to. project 
the NE steels—mierely a few days around a 
conference table of the American: tron and 
Steel Institute on the part of metallurnasts 
[ram ciiterent companies 

This was becarse research had several years 
before propounded 9 


. : 
that small anwunts of o 


moltiple-awloy theary— 
rmamely, larger nut 
ber of difierent alloving elements would prove 
just as effective as larger amounts of fewer 
lives, 

It was fortunate that the theory worked 
out in practice, First, there wasnt enough 
alloy material to. provide the mich mixtures. 
the Russians in their long and costly 
but snocessiul defense of Stalingrad needed 
Their demand on the 


SeCOrUA 


certain tvpes of steel 
USA was immediate and urrent: it could not 
wall for wears of laboratory chevelopment 
Thev needed our superior ulloy steel al one, 
andl they wot it.* 

In peacetime steel will natirally feel. com- 
from other moterinis—-from the 
“Tcht™ metals, such as aluminurth and mar- 
nethiM: and from plastics eureel fol, weed In 
fact, the conmpetition among different siul- 
SLAnces NEVES CRASS, whether in eile ct Wail 


But competition works both wavs: the light 


ea ilicin 


EE ies Litt 
coli) working 
ha, Wisconsin (taupe 18) 


ab UF Lvine 





a Third of Our Lives Is Spent on Wire Springs 
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metals Mick’ feel the competition of stainless 
steel. 

Of great importance ts the fact that 
Materials supplement ar coordinate with af ase | 
Ciften the results ore obtained where 
there  & WHO of Two STOUPS OF MA DEPiLs, 
such as steel ancl) aluminum, stecl and mag- 
nesiim, etc, 

his is likely to be the case tn the construc- 
mirplanes, automobiles, trucks, ane 
buses, aS Well os in the interior and exterior 
of] moiern trains, 

The union does not necessarily consist of 


Fees 


Chon, yt 


metals atone. There-are products where steel 
and plastics are sed together to great advan- 
tage; Even umeler the forced «timulus al 
war, such materinigs as copper, bead, zine, 
iluminiim, magnesium, and plastics, vitally 
important os they ure, have never been 

duced In quantities suficient to provide for 
Traction of the needs of thr 
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ore than a 
noedern worle 

Stecl aocoounts for more than 90 percent of 
the production of all metals combined, No 
wonder it i¢ the master of them all! 
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Finding the Tomb of a Warrior-God 


By WreLtamM Dusxcan STRONG. 


Lowhut: Professe of American Archeoligy, Columbia University, and Chairman, 


Insiliutie af Anjenn Resuinch, 


bith 


With Uhovrations from Phomgraphe by Clifford Evans, Jr. Rescarch Assistant, 
Colwahia Ul atoersity 


S THE Vira Valley of Peru some ten cen- 
|] turies ago dwelt a living gotl, a warrior- 
priest venerated by the Mochica people 
who developed a brilliant civilization on the 
northern coast when Europe was deyp in the 
Dark Aves. Last June, on the final day of our 
field work, we were fortunate enough to dis- 
cover his tomb, 

This editorial “we represents the 1946 
Columbia University Archeological Fapeli- 
tion to Peru, including the writer, his wile, 
and) his asstetant, Clifford Evans, Ir. wie 
as a bombandier officer had been blown out of 
his plane 25,600 feet over Hamburg an less 
than o veut before had been released. from a 
prison camp in Germany. 

Now back in our own chosen stucdy—the 
listory of man through the millennin—we 
were finding a lot to learn and much to unlearn 
in Peri, 

New livht was being shed wpon ther life of 
the vanished Mochica, who, our explorations 
now prove, flourished much later than hal 
been thought. We knew. at last that the = 
rind af theit ascendency marked not the 
winning of mative civilization on the north 
coust of Peru, bot rather its apparently brief 
but wery brilliant flowering in the period be- 
tween the Gallinavo culture, which has leit 
us Tuins of great adobe castles, and the rise 
of the Tiahuanaco and Chim civilizations.* 

Preserved in the dry soil we found intact 
not only examples of the splendid art work of 
the Mochica but some of the actual food they 
ole ond pottery | fe ech of their deer 
hunting, drinking bouts, warriors, ame grvls. 
The climax was the resurrection of ali 
At opier? himself, one of the Inst of the 
Mochica warrior-priests, who had represented 
in his person the gcreat-fanged feline deity of 
ancient Faro and was buried with the bedy 
of asecrificed boy beside him (Plate 1), 


Dead City Covers Il Square Miles 


After the downfall of the Mochica there 
ase the Tinhuanaco civilization and the 
enastal empire of the Chimu kings, whi, in 
the middle of the 15th century, dominated 


the northern coast of Meru from: the towering 
Andes tu the blue Pacific Ocean, 


4a43 


The capital of this coastal empire was: the 
city of Chan-Chan in the Moche Valley. 
rains of that great dead city cover 11 square 
miles, and the many carefully planned high- 
walled compounds, the reserveirs, the intri- 
cate irrigution patterns, und the temple 
mounds, ewen in their present ruinius state, 
hespenak a very highly organized and estheti- 
cally advanced government (page 462). 

After flourishing for several centuries, how- 
ever, the Chimuy Empire-and |i capital were 
conquered by an even greater native: Ameri- 
can empire, that of the Incas, But jin turn 
the Incas themselves were caught in the intri- 
cate web of history, and their dominance was 
as brief as it was brilliantt 

Im 1532 a-small but intrepid army of Spun- 
ards under Froncisco Pizarro landed on the 
nortiwestern tip of Pero, and within two years 
the empire of the Incense followed that of the 
Chimu, and the still earlier kingdom of the 


Mochica, into oblivion. 


Each of these great pre-Columbian empires 
and Eingdoms leit far more than their exten- 
sive ruins, for many of the people af each 
survived and blended, and today their de- 
scendants form the larger part of the popu- 
lation of modem Peru. 

Six Expeditions Focus on Ome Valley 

li was this continuity. of very ancient sand 
modern civilizations that bed te the selection 
of the Vir Valley os the scene of o unique 
program in [4f, 

The Vira Valley Project of that yeur was 
orpainized by the Institute of Andean Re- 
seatch, tade op of North American and 
Peruvian scholars representing numerous uni- 
versities, mineums, and similar scientific 


*See “Air Adventutes ln Peru,” trv Robert. Shipper. 
ATOM AL Cockrmi Mander, January, 1954, and 
“Hearn of Aymara Land (Tiahuanaco)~” by Stewart 
E. McMillin, Febrimey, (977 

PProonuncl “Eve a 

t See, in the Natiowa Gronkarmne Macanwe, “In- 
cas: Empire Builders of the Andes.” lw Philip, Aine 
wurth Sieons, February, 1915; "Story el - Minch 
Picchu: The Peruvian Fepeditivns of the National 
Geotraphic Secktty and Vale University,” February, 
1415, and. “Further Explorations inthe Lamt of the 
Incas,” May 1976, both by Hiram Bingham; anid 
“Pith af Freru,” by Henty Albert Phillipa, Awgus2. 
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organizations interested in the modern pec 
ples and ancient civilizations of the vast 
Andean region. 

In 194]-1942 the Tnatitute of Andean Re- 
ecarch had sponsored 2 far-fhung and sticces- 
ful program under which some ten expedi- 
tions carried on successful archeological work 
in litte-known areas from northern Afexico 
to Chile, In 2945 10 was decided] thot a tom- 
parable program should be launched, but that 
in this case all participeting institutions should 
work in one aren, (he Vir Valley, each concen- 
trating upon a different aspect of the valley's 
total cultural history. 

The working plan included hunian peouri- 
phy, modern sociology, historical and archen- 
logical research, Participating in variqus 
phoses of the coordinated reseorch Preweriain 
were the American Miiseum of Natural His 
tory, the Chicago Natural Histery Museum, 
Columbia and Vale Universities, the Soith- 
somian Inetitution, and both the Instituto de 
Estudim Etnoligicos pnd the Museo Nacional 
de Antropolozia y Arqueclogia del Peru 

Che small Viru Valley, about 25 miles south 
of the moder ctv of Trujillo and the ancient 


sites of Chan-Chan and Moche, was selected 
iruely becuase it 1s one of the smallest yal- 
levs in the very important archeological area 
of north costal Peru, This may sound like 
a haphazard) meth! of choice, but a limited 
Arey permits greater concentration of eftart. 

The men who chose the site had all worked 
in coastal Peru, and they knew how incredibly 
ith in archeological remains is this ‘entire 
aren. Further, the Vira Valley had tn part 
been archeologically explored by Setor Rafael 
Larco Moyle, Director of the Museo Arquero- 
lamen ““Ratael Lares Herrera” at Chiclin, in 
the Chicama Valley, and. by Dr. Wendell -C 
Bennett of Vale University. This work had 
shown that there was a lomg and important 
hutnin recetd here, 


Viumature Valleys of the Nile 


lt was the purpose of the Viru Valley Pre 
ect not merely to explore Gut to bring together 
a oCoorined @edgraphical, archeological, and 
socioeconomic study of culture change, through 
time and space, in one isolated Peruvian valley, 
trom the earhiest-known human occupation to 


the present day. 
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Here Lies o Mochies (Ald, Wrapped and Buried with Loving Care 


A high child-mortality cate at Aaca de ly Cru in late Mochica times was indicated by the relative 


nitcoeber ot such grayed (pie 47>] 
hi Gales 


Around the omall bolly are fwilled cloth, cordage, and finally a layer 
Gaiters and pote buried with the dead were lnfeniled to provide them with food ancl drink, Near 
the epont of-tome pote moa huili-in whistle (Plate VII) 


An spocryptu story hus it that since wilder was 


ancy th Perm the whisth was intebiled to give the alacm if anyone wole a drink! 


Peru is perfect for such astudy because each 
of its coastal valleys, large or small, is ike a 
little Valley of the Nile, being similarly [se- 
lated from its neighbors by great stretches of 
uiterly barren desert und mountains 

In the past, os In the present, there was 
contact belween all parts af Per, but there 
was then no Fan Acverican Highway and each 
valley hos its own pecullar history on which 
the larger Pan-Perovian and Pan-American 
mivements have left their respective marks 

Where each small river comes down from 
the high sierras, as far as the water can be 
extended the desert blooms like a garden 
(map, pare 457. and page 460). Such valleys 
have been ideal for hinman habitation for thou- 
sands of years, The near-equatotial climate 
Is comMed by the Humbolat, or Peruvian, Cur- 
rent from the Antarctic. The sun shines nearly 
every day. with heavy rains only at intervals 
Of Muiny Years. 

‘Thus the prehistoric record of coastal Peru 
is purring ly rich, anel the small Viru Vallew 
will still baove many secrels to reveal long 
after ‘the explorations of the six expeciitins, 
and many others, have been completed. 





In the present article it is possible to de 
scritt in detail only ane af the striking dis- 
coveries made by the Columbia University 
unit. of the larger View Valley Project. 
Equally important results were achieved by all 
other cooperating expeditions, but. these will 
be presented in the reports of those who dw 
the work 

The major work of even the Columbian 
University Unit, some four months of imten- 
Hive stratigraphic excavation, can only be 
eketched here. “Thecuntt had one mam job— 
to work out as complete a stratigraphic se 
quence a time. and funds permitted, This 
was accomplished by numerous and very 
meticulows excavations in deep refuse heaps, 
level by level, at various key sites In the 
valley. | 

Of all the products of the human hand ane 
brain, pollery comes nearest to writing, for 
its painted, madeled, or incised decoration 
chances in style with every getieration or even 
more olten. For this rezson it is an invaline 
hile index of the changing stages of prehistoric 
development, 

Whenever possible, we 
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Two Women Accompanied the Warrior-Proest-God on His Final Journey—Deuth 
AL the ted end foot of the 9-foot cone tomb are two female chelttons (upper left end bottom), Their 


crumpled condition: indicates that the women Were sacrificial victimes. Uneler the cones was a third—a boy 
(page 479). On tep of the minin sarcophagus peposed the tomb of a powerful man with knees and ankles ted. 
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Te unrevel the absorbing lite story of the Vira Valley in Pern, six expeditions conéentrated. upon it in 


on all-out scientific attack, 


Trajillo wrved its feadquirters: Among the many sites explored were Castillo 


de Tomaval, Gallinus, Guatape, Hosra Negra, and Huaca de lo Croz, where. the Columbia University 
expedition. found the thousandsyear-old tomb of a Mochica warrior-pricst-god. The dark tint indicites the 


nonuesert ove. itticated by the Vir River, 


burials of the various cultures so that the 
complete pottery lot= from the graves could 
be compared with the broken pottery frag- 
ments from the respective levels of the rubbish 
heaps. 

Thus, in a sense, the discovery of the tomb 
of the Mochica warrior-priest-god with which 
this article is primarily concerned was merely 
a fortunate: by-product of our major task. 


Jeeps Aid the Modern Archeologist 


Thanks to the generosity of the Viking 
Fund of New. York, all the Institute of An- 
dean Research expeditions “shared a hotel 
rooftop laboratory in the modern city of Tru- 
jillo, in the Moche Valley just north of the 
Vird Valley (Plate VI). 

From this vantage point of four stories we 
could look west tuward the Pacific and. see 
the great dead Chimu cupital city of Chan- 
Chan, Looking southenstward toward the 
Andes, we could see the famous Mochica ruins, 
the ‘Temples of the Sun and Moon, at Moche 
(pages 458 and 461), 

Tn addition to the laboratery, the same cen- 
tral service fund also provided all of us with 
two waredeveloped techniques which proved 
inviluable, These were three United States 
Army surplus jeeps, a half-ton trailer, and 
two complete sets of photographic air maps of 
the Vira Valley, purchased from the National 
Aerophotographic Service of Peru. 

‘These mans, with the jeeps to take us to 
the sites they so clearly indicated, sped up all 


aspects of our combined work to an amazing 
degree (page 454), 

When the Colunibia University stratigraphic 
unit began work in the Vira Valley, we be- 
lieved, in common with the majority of archeol- 
ovists, that the four great hilltop temple for- 
tresses guarding the central Vira Valley had 
been built by the Mochica, as were Moche’s 
Temples of the Sun and Moon, Hence we 
started work at the imposing Castillo de To- 
maval to see what lay below (Mlate IV). 

To our amazement, work-on the side and top 
of this dominating fortress soon shower that 
it had actually been built by an earker people, 
a local Vir) Valley formative civilization 
which at present bears the unalluring name of 
Gallinnze, or “bizard,” from a type-site in 
the Jower valley. 

Spurred on by this discovery, we dug sev- 
eral bie trenches reaching some 275 feet In 
depth (Plate 11), They indicated that all 
the underlying deposits here consisted of cane 
marked adobes, unlike the plain adobes -at 
known Mochica sites, These lower horizons 
were further characterized by unique, nega- 
tive-painted, and vivid but crudely modeled 


pottery types which are characteristic of the 
(Gallinaze culture. 


Apparently there was something wrong. 
with the generally accepted Peruviah culture 
sequence (see diagtam, page 464), for below 
this Gallinazy horizon we found an old white- 
on-red pottery horizon, known as the Salinar 
culture, whereas the reputedly ancient Mo- 
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chico. pottery cud) cultur ure muins anparcl we could only speculate whether she might 
only on the suriace at the Castille de Toumaval have been the prepriectress and, if so, how 
she came to be occupying her rather unusual 
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Lai i Lenestitie life Te TS peer past Anata Our workmen showed No supers. Lis Piscets. 
Mitest Mechica town level Was a cmcteria, and as soon as we bard measured and photo- 
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When we found that the Lirgest pot con- (literally castles”), of the central valley were 
tained the mummited body of an old woman earlier than the adwent of the Mochica in 


Finding the Tomb of a Warrior-God 


Virti, it was obviously important that we find 
out whether this was also true of the lower 
valley where the great site, or sites, of Galli- 
nove dominated the arene. 

Once the center of a rich and abundant Hie, 
this rection is now desolate as a result of mod- 
ern charcoal burning and fooling, [t is de- 
setied save for a few wandering burros onil 
scattered flacks of goats and kids which 
browse amid the terrible thorns of the algar- 
roba thickets, The flocks ore guarded by 
amuart litthe black dogs, which by day keep an 
eve out for swooping concdars wad at evening 
drive their charges home to their odoriferous 
but <afe thorn-brush pens. 

Hoping to encourage more seante, or brush, 
for both browsing and soil cover, the Jocal 
people hod foodind much of the area with the 
overnbundant wiler resulting from unustally 
heavy rains in the highlands. Lagoons thus 
formed had attracted roseate flamingos, white 
herons, and breeding tree ducks which seemed 
strange and brilliant companions in the midst 
of this recently man-made desolation. 

The Gallinazo area actually includes six 
major groups of ruins which stand obove. the 
plainin Jonely grandeur, 

Unlike the ereat coatillos of the middle val- 
lev, these lower ruins are subjected day in and 
day out to the sweep af the prevailing south- 
weet winds from the sea, and these have 
rounded every contour of what once were 
angular Luitdings and pyramids, 

Indend, as we found Inter, these ever-present 
winds are constantly removing livers of the 
dld deposits, and it is an impressive indication 
of their origin size that the highest of these 
meunes <i looms some 75 feet above the 
level of the surrounding plain, Neither time 
nor the Conquistadores and their successors, 
who have ceaselessly dug in these structures 
for treasure, can obliterate the grandeur andl 
Signs of abundant life that once exited here. 

Qhir one very deep stratigraphic pit here, as 
well as Dr, Bennett's detailed architectural 
ttuclies for Vale University, indicate that the 
Gallinazo coins, one town over another, extend 
to a depth of almost $0 feet, Here again we 
found that all the major strictures belonged 
lo the Gallinazo culture ond the lowest levels 
io the Salinar culture. with its white-on-red 
pottery. The only Mochica remaing were on 
the very surface! 

Lucky Accent Leads to Discoveries 

Thanks ton lucky but at the time unpleas- 
ant secident due to flood waters from the 
highlands, which blocked the roads to Gal- 


linazo, we were forced to explore for new 
roads and thereby found clear evidence of still 


hut now a smal 
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eatlier civilizations in the lower Vird Valley. 

At the little town ‘of Guitiape, in colonial 

times the metropolis and seaport of the valley 

all fishing Village cut off by the 
Pin American Highway, we made some of our 
moat important scientine discoveries. 

Here we found a burial ground of the Sali- 
nar culture which yielded complete pottery 
af the type we had found only in fragments in 
the lowest levele of cur deep trenches at Cas- 
tile de Tomaval and at Gallinags, This is 
an important early pottery borizon, 

Then in the desolate but large black mound 
at Husa Negra, previously unknown to 
sclence, we found Coastal Chavin, the earliest 
pottery culture of the north coast. “The find- 
ing of a crude rock temple, with sacrificed 
llamas, gave more detail to this earliest pot- 
tery-making, comn-raising civilization of the 
Peruvian coast, 


Primitive Guatape People Grew Cotton 

AMfcet important of all, we discovered here a 
pre-pottery civilizution of long standing In 
which the people grew ontton, and raised 
squash, licuma, and other veeetables anil 
fruits to supplement their fishing diet, but 
did not grow com or know any type of true 
weaving, though they twined cotton into cloth 
in the manner of basketmaking. 

All this, however, is another story, Junius 
Bird, of the American Museum of Natura! 
History, arrived just after our discovery and, 
since his partoof the Viri Valley Project wns 
concerned with the pre-pottery cultures, we 
gladly turned over this aspect of the work into 


his very able hands (pages 4463 anid 476). 


W at Pes in both the Vind and the Chicama 
Valleys, Mr. Bird has not only secured many 
dais on this new ded exciting pre-ceramic 
horizon but has also discovered a passilily 
still earlier stone-using and hunting culture in 
the upper valleys of the coast (Plate VITT). 

We were free now to concentrate on the 
actual place of the brilliant Mochica civilizn- 
tien in the cultural sequence of the Vird 
Valley. As a result of our work thus far, we 
knew that the former atory of culture growth 
in worth coastal Peru was inconiplete and, in 
places, incorrect, A revised picture was tak- 
ing shape, 

First were the hunters, represented by 
chipped-stone-using peoples in the woper val- 
levs, and fiehermen-farmers, without pottery, 
on the coast. Then came the first potlery 
makers and cor growers, the Coastal Chavin, 
ir, a they are known locally, the Cupisnique 
peoples. Developing from these were the Sa- 
linar peoples, who made the white-on-red pot- 
tery, and, after these, the Gallinazo people who 
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Mochicas Lived Later than Wax Thougtit 

This churt shows how last years work revised the 

chrooulogy of peoples in Peru's Virg Valley. Newly 
utded are the fiehine ond farming Gunhope folk 
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compised the long, local, formative epoch of 
civilization on the north coast. 

We felt sure now that the Gallinass era was 
followed by the brilliant Mochica period, with 
ite forescent art: styles, but we had not vet 
peoved it by direct stratification, Therefore, 
Evans and Dleft the remote past and concen- 
trated on the problem of stratigraphically 
placing the Mochica culture in relation to the 
presumably earlier Gullinaxi culture and the 
later Tiahyanaco, Chimu, and Inca civilim- 
tions in the Vira Valley, The exact, stroti- 
graphic sequence of these post-Mochica cul- 
tures. was subsequently brilliantly detmen- 
strated by Mr, Denald Collier of the Chicago 
Natural History Museum. 

We had planned to carry on our wotk at 
the pret) temple site of Huancace, under the 
hills on the south side of the Vir Valley. 
Surveys by James A. Ford, of the Gugzenheim 
Foundution, and Dr, Gordon RK. Willey, of the 
Smithsonian Institution, had indicated that 
this huge, lonely, and impressive structure, 
built entirely of adobe bricks without cane 
mold marks, was actually of Mochica origin, 
However, the same survey dle indicated that 
Muchica refuse deposits at this site were only 
three anda half feet thick and that below this 
depth the soil was. sterile of hurnan netuse, 


Graves Looted by Treasure Munters 


Mochica remains had also been reported 
from the site of Huaca de la Cruz, almost in 
the center of the valley, and we decided to try 
for strativraphy here, despite the fact that thts 
entire site had apparently been turned over by 
treasure hunters in both the recent and the 
TeEMbte post. | 

The site at Huaca de la Croz (Ruin of the 
Cross) covers approximately 10 acres and re- 
ceives its modern name from a small wooden 
cries on the top of the 30-foot-high mound 
which is covered by turned-over ancient graves 
and occupational debris (Plate V). Many of 
the ancient ruins in Peru are topped by Chris 
tiun ‘shrines and crosses, for the ancient 
cults and the later religion have often been 
blended in the idesloey of the local people. 

Untike the sites of Gallinazo: and Guanape, 
Huaca de la Cruz is in the valley's fertile 
heart, adjacent to the Pan American Highway, 
antl its brown, seemingly bomb-torn desolation 
is surrender by rich green corntrelds. 

The core of the site Is a small matoral sand 
dune whose ¢entral area has been covered to 
a depth of many yards by ancient occupational 
and liwrial detritus: So dry onc so thick are 
these upper refuse materiais that one large 
area hws been completely burned te a depth 
of two varils, 
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On uw suriace, amid 
the unctent looted 
sraves, we found frag- 
ments of pottery rang 
ing from European 
porcelains of oolenial 
Limes to the very early 
white-on-reil ware of 
the Salinar peoples 
(Plate VIL),  Nimst 
abundant, however, 
WETE evidences of the 
Alochion sal the ‘Tia- 
hin «6nd = hi 
civilizations, the last of 
which just preceded the 
lnca coOmuest. 

Very little Gallinazd 
cultural matertal 
showed wp on the sur- 
luce. This fact wie 
discourging, since it 
wits the exact relation- 
ship between this cle- 
monsitably old horizon 
and the still unplaced 
Mochica civilization 
that we were trying to 
determine 

Aided by Dr Ben- 
nett, who had exca- 
vated here in 1936, we 
celecte:n| an area 
eral yards scpulire of 
ride where the Aie- 
gurros, OY treasure 
Hunters, haul mot chug 
=f) extensively : 

This i usaal 
Rod Sign that occupil- 
lion materials, nat 
vraves, occur, fur hus 
queers are Interested Pull dastihe eegeripeerit 
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qotied his botth ceo 
iftn he holida » 


only in the neher 
Braves, These they hes 
skilliully locate and = the 


evel) appraise wuniler- 
ground by touch with o long steel probe called 
booncia, the Soanish word for ramrod, Since 
noting started with the Spanish Conquest and 
has continued ever since, it is probable that 
the art of the haqueta gues back to the soldiers 
ul Piesrrea 

Having carefully cleared the surface of all 
mixed materials, we dug down by 12-inch ley- 
els, saving every fragment of pottery and other 
material by level, Tt was soon clear that we 
were in Mochict howse <tructures. for the rec- 
tangular acdobes were not cone-marked and the 
reuse was full of fragments of beautifully 
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painted acd modeled, as well ae plain or howse- 
hold, Mochics pottery, 

Abune surprising, there were abundant re- 
mains of coments, beans, squash rinds, pea- 
nuts, cloth, aod other perishable materials 
which were not-generally believed by archenlno- 
rists to have survived from Mochicn times. 
However, this abundant Mochica cultural ma- 
terial and dittinetive architecture terminated 
abruptly at a depth of six feet At this point 
we encountered the remains of older SMutc- 
tures made of cane-marked adobe liricks 

The refuse within these earlier rooms wae 
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characterized solely by negative-painted. and 
other pottery styles pertaining to the Galli- 
naszo culture. Moreover, the perishable mate- 
rials characteristic of the upper, or Mochica, 
levels became scarce and then disappeared in 
the lower amd older Gallinazo Jevels, 

The cane-marked adobe structures: and ref- 


use of the Gullinazo, or Formative, cviliza= 


tion continued unmixed down to a depth of 
more than 12 feet, where we encountered the 
natural sancl of the original dune. 

To check this seemingly positive evidence 
of direct superimposition, we made a second 
stratigraphic cut of the same-size in another 
portion of the site. It confirmed the above 
sequence in full detail, 

At long last we had settled the question. as 
to where the Mochica belonged in the Vira 
Valley sequence, Here, after four months’ 
search, was clear proof that the bearers of the 
great Mochica civilization hal come into the 
valley at the ime when the Gallmaze culture 
was in full flower and at Huaca de ke Crox 
had erected their town on the ruins of a town 
of that earlier valley ay 

We had only a-week of field work remaining, 
for it would then be necessary to return to ur 
hotel rooftop laboratory in Trujillo to study, 
repair, and photograph our collections. How- 
ever, other direct and surprising evidence still 
awaited ws beneath the torn-up surface of 
Huaca de la Cruz. 4 

Having trailed the Mochicn this far, we de- 
cided to devote the last week to what appeared 
to be a tather forlorn hope—the search for 
undisturbed Mochica Wurials which might shed 
more light upon their culture, Since Hunca 
tle la Cruz has been tor up for centuries by 
treasure hunters digsing for tombs, we were 
net optimistic, 

After Three Days, a Tomb—Empty! 

The first three days we contentrated work 
dn whet our men believed to be o deep Mo- 
chica tomb, As we dug, we were disturbed to 
find laree fragments of fine Mochica vessels 
in the grave shaft: but the men said that these 
must have fallen in from above ancl that they 
thought the main grave was intact, for there 
was a hollow cane leading down and they be- 
lieved the fill was undisturbed, 

Sweh hollow canes, sometimes solid poles, 
often mark Mochicn graves, terminating just 
back of the head of the grave's occupant, It is 
possible that offerings of chicha were poured 
down them and that they also were thought 
to permit the dead to breathe. 

At the end of the third day, and at'a depth 
of 20 feet, we found the tomb—empty, It had 
been looted many, many years before, passibly 
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in colonial times, by tunneling in from the side. 
This is a most dangerous technidue, especially 
at such a great depth, but one that is still 
common practice among huaqueros, Tt was 
this sidewise approach that had fooled us. 

We were all the more disappointed because 
the tuml was of a Chicama Valley type, being 
made of adobe blocks with side niches for 
offerings and haying wooden roof beams. The 
pottery, carelessly broken and thrown aside by 
the trensure hunters, was of a fine white and 
red type, more charucteristic of earlier Mo- 
chica sites-in the Chicama Valley than of the 
later Vira Valley Mochicn. 


Undisturbed Graves of Unusual Type 


With half our time almost gone, we extended 
cur test pitting and found several other presi- 
ously looted Mochica graves. These, however, 
were shallow, six to nine feet in depth, and the 
tombs were of tied canes instead of adobe. 

Unlike the conventional Mochica graves of 
the earlier period, these did not extend down 
through all earlier rubbish into unmixed sand, 
but terminated long before that in the rhidst 
of the underlying Gallinazo rubbish, 

Then at last we becan to encounter undle 
turbecl graves, all of this rather unusual late 
Mochica: type. 

The technique of working out these burials 
had already been well established, Our work- 
men, “el Professor,” “el Perrito,;” and others, 
had adapted their own local techniques to 
wurs, and no time of scientific opportunities 
were wasted. The workmen would diy their 
test pits and then, if they thought the ‘spot 
Pee nee they would call Evans.or me, [7 it 

joked productive to us, we had the men dig 
down to the top.of the grave proper and call 
us when the upper portion of the grave offer- 
ings became visible. 

The clearing and recording of a single grave 
are slow and painstaking operations, ‘The soil 
cr sand must be removed with trowels and 
brushes, an every object and bone recorded 
as to its exact location. This was done by 
Evans, Mrs. Strong, and the writer, 

When all the dirt was removed, photographs 
hatl to be taken ancl dianrams made, Then 
the gourds or other coverings were removed 
and the process repeated, until finally only the 
skeleton remained, 





Rojas Ponee’s patoting (Flite I, oppasite pare} af 
the linng-tusked image unearthed at Huaca de by Cruz, 
Pen, by the Columbin University Expedition, wus 
preeniod ty Dr, Strong by Or, Tulie C, Tella, Inspec 
tor General af Archeolngiral Monsments and Director 
ol the Museo Nacional de Anteopologia y Arquec 
logia, Magialent Vieja, Lima, Peru, where afl the 
finds described in this article were deposited. 
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Finding the Tomb 


The skeletons at Hien de la Cruz were 
usually inn extremely fragmentury state ancl, 
when notes and photographs had been com- 
pleted, they often crumbled to dust at touch. 
However, in sone cases, particularly when the 
bones hoc been in contact with copper ob- 
jects, they could be preserved and were care- 
fully saved for further study. 

After the third day we found several borials 
of Mochies children, These were usually 
wrapped in twilled cloth, 2 inique type af 
Mochica textile that is very rare in museum 
collections. Some were also wrapped in cerd- 
age and covered by canes (pawe 455), 

Cniy a few fragments of bone remained in 
these graves, despite the fact that the cloth, 
cordage, ool covering calahashes or gourds 
were often well preserved. 

The children's burials were usually accom- 
pani! by several pottery vessels of late No 
chica type. These hart been made in molds 
and were elaborately. painted with white, red, 
and black desiens. The vessels included hu- 
man figurines, women beating drums, ani 
whistling jugs with chanictéristic stirrap- 
shaped spouts. 

Although the jars were elaborately deco- 
rated. they were somewhat crude ond ship- 
dash inexecition. This fact, like the presence 
of the black paint, indicates that they repre- 
sented a very late stage in Mochica culture. 

Evidence of High Child Mortality 

From the relative momber of young children. 
buried, with and without their mothers, one 
would judge that child mortality ran high 
during. late Mochica times at Huaca de Ia 
Crus, 

We alse encountered several burials of adult 
women in those last few days. Two of these 
were particularly striking, One seemed to 
have been a much-honored older woman of 
hich rank and the other an equally honored 
young woman of about 20, who, from the 
peciliar content of her erave offerings, may 
have been either the cherished wife of a mili- 
tary commander or perhups & member of 2 
Mochica women’s army auxiliary. 

The older woman was completely enclosed 
ina wrapping of heavy canes which were tied 
together at both ends and the middle with 
fiber rapes and then covered with a layer of 
thick twilled cloth, ‘The grave was shallow, 
less than a yard in depth, but there was every 
evidence of painstaking care about the burial. 
Outside the cane cover, at her right shoulder, 
wis a woven husket containing spindles for 
making thread; also needle and a gourd spoon. 
By her feet was a large calabash containing 
LnSpun cotion. 
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At the woman's left shoulder were three fine 
pottery vessels; one shaped like a flower pot, 
or florero, one with a spout and handle, ani 
the third with a stirrup spout. ‘The lust is 
particularly interesting: because it bears a 
strange figure called “cat of the moon,” since 
this mythical creature is usually associated 
with the moon in Mochica art. 

When the cane cover was lifted, the body 
was found to be wrapped in a finely woven 
white garment decorated with brown designs: 
The body was filly extendetl, as are must 
Mochica burials, with the arms at the sicles, 
the knees drawn together, and the legs, feet, 
and hands all fully extended, 

“Choron’s Obol" of Ancient Pern 

The head rested on one calabash and was 
covered With another, Around the neck was 
a shell necklace, In the mouth, wrapped in 
colton, was a copper plate, and each hand held 
a similar object, like the copper coin which 
the ancient Greeks put in the mouth of their 
dead to pay the ferryman for their - 
across the river Styx, This “Charon’s obol" 
in the mouth is characteristic of both Mochica 
ard later Chima burials. 

But the most remarkable relic with this 
highly honored weaver of late Mochica times 
wis no uniqne wooden, copper-tipped abject, 
probably a ceremontal distaff, about thre feet 
long and carved fram very hard algarroba 
wood. The upper, four-pronged end rises 
abowe the seated figure of an elderly andl dig- 
nied Mochica matron, who ik faced by her 
two litte page boys. The lower end of the 
distaff has a socketed copper point (page 477), 

Since the wide range of Mochica srt rarely 
shows women in any other than menial and 
often undignified att iturles, this st rine carving 
with Its great dignity and reserve holds o 
unique and special importance. | 

The grave of the younger woman lacks the 
impressive unity of offerings that accompa- 
nied her older compatriot in a near-by grave. 
However, she too was evidently mined beloved 
aril buried with great care and impressive 
offermpes: 

Her grave was also very shallow and in the 
corner of a previously abandoned Mochica 
room, A hollow cane tube extended from the 
surface down ta the back of her toead. The 
grave Covering was of lashed canes and by her 
right side were two Weaving baskets with de- 
caving cotton and wooden spindles, Uneler 
the cone cover the body was wrapped in fiber 
malting and under this was a simple cotten 
cloth, 

The position of the body was the same as 
that of the other, but here the upper part of 
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the head was covered by « calohash ane the 
lower fact by a elightly modeled copper mask, 
The latter had preserved the skull and jaw 
mi) thus made sex me determination 
CUSTEP, 

In the girl's mouth wos a copper tobe: 
around her wrists were copper pendants: and 
her extencled! feet rested opm copper sundals. 
Her hate was combed inte two large braids. 
une on either-side of her face, extencling well 
below the inl each with 
cotton string, A necklace rect 
Was mide wp oat 2 strands of brown stone ond 
ine strand of shell beads 
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All of these are in- 
teresting, but several 
are outstanding. “The 
finest, which was 
hroken hy earth DFS 
Sure bart prayed restr 
thle, shows a strikingly 
i war- 
nor or noblenuin with 
fb tmerted nose, ear- 
Glues: aod-an elaborate 
headdress, The latter 
if motheled ond pointer 
to) represent two 
lifelike 
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in full battle equipment waving an empty 
woihilet pol running toward « similar male 
The setond figure, thimeh, has apparently 
dofted his battle gear and holds a chicha far 
on oie arm while he drinks heartily out ol 
a goblet with the other hand (pige 465 
What -aort of Valhalla or Officers’ Club is 
represented here one can only guess: bot when 
we found in the same OT WON S Prave i 
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heuredl on the jug, we felt that there must be 
more than a chance This goblet, 
which has a hollow conical base containing 











oy : 
Connecti 


Finding the Tomb 


tattles that still make 
A loud ootee, had u1- 
ciubtedhy served well 
to attract the attention 
of prehistonc chicha 
dispensers. 


Why <¢uch «pecial- 
eel drinking (equipe 
ment should be con- 


centrated 14 the FTarve 
of ® young woman We 
hesitate to iitess, 

In several of the 
wraves in this Immedi- 
aie vicinity we found 
pottery Tepes latices 
cof the erent -fanged 
jaeuar the 
Mochica, whos name, 
Sune muthorities “suy, 
wie AL apes. The jae 
Ware Concept is very 
old in Peru, being 
Enown aa far back 25 
Chevin times «nel ex- 
tenting through all im- 
tervening periods inte 
the Loca relieinn, where 
he is nated Viracochys, 
s rikingly stmilar 
tusked feline gods are 
aio found among other | 
native American agri- —_— = ’ 
culturits of far north 4 ay rn 
os Alexion.” 

We were interested 
in the diprepeortionate 
number of representa 
tions oof AG aaer in 
this small rou of ape 
parently related bur- 
fais, but were hardly 
orepared for the ‘stur- 
Hing revelation of the 
Ai aparece calt which met our eves in the nest 
and last tomb we unearthed at Aluiea ce la 
(ruz, 

The actus! shaft of this tomb hal po ont 
cual features and was stunk throgeh Mochica 
rubbish on down into the oltler Gallinazi 
refuse below, A lorge, erect. algarrobn woo 
morked the head of the main [rurinl, 
which eceurred at a depth of about 14 feet. 
However, our wonder grew lone before we 
har reached this depth. 

The first abject of interest encountered was 
one Of the actual algatroba digeme sticks with 
which the shaft had been dug, [t had been 
lost or abandoned at a depth of about four 
feet in filling in the grove. Since it was in 
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perfect comlition, with a sharp blade, it adds 
4 bil of evidence to the theory that thes burl 
had been mace and felled up with wrosual 
hast, 
Leds Bound, Face Pointed Red 

The next feature, encountered at a depth 
of nine feet, was a coftin of tied caonés con- 
taining the extended skeleton of a powerfully 
built middhkdeed man whore body was 
wrapped! first in matting ond then in fine 
cinth, AVostrange feature here was Ube fact 

© Sct artlekh on Satonal Oeocmphie Secety-South 
bonioh Institution cxpectitions te Mesto, by Matthew 
WW. Stirling, in the Natrona: (orongarsic Al Acarine 
ioe February, 147) september, 194), November, 42, 
September, 1941, September, 1940), Auguste, £939. 
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that both his knees and fas ankles were tightly 
tied together, although his hands were free 
Qyver ane onder his face were poyrds, In 
Tis mouth was o piece of copper wrapped in 
cotton and by each wrist wos another piece 
of copper, Red pigment had been placed on 
hts forehead ond cheeks and by his side were 
eight gourd bowls filled with corn or beans 
not] one containing cotton bolls, Hie cane 
coftin contained onky one pot, a striking mold. 
mate vessel depicting a cut'’s fare whth ex- 
tended pink toneue, On the bottom of the 
pot was an A, apparently the maker's mark. 
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iphite Niteavine 
st since inidentical 
twin to this pol was 
flaunt) outside the cof- 
An. just below the head 
of the grave, it is prob- 
tilile that a tummber of 
other near-by pots per- 
tined to the tied man’s 
burial offerings. How- 
ever, the clegring ond 
removal of this tourml 
revealed that we had 
reached only Chapter 
One. inca very rich and 
complies story, 

It was soon obvious 
that the tied mian’‘s:icof- 
fin rested upan a-much 
larger andl more elab- 
ornte burial, From here 
on, for an entire day, 
from dawn to dusk, 
Pevons und [ ctick mest 
of the digging as well 
as all the photerraph- 
ing and recording while 
our men either watched 
with mild interest or 
slept in the warm sun, 
li was a biey and ex- 
citing finale. 

When the gppernocst 
coffin bad been fully 
recorded anc removed, 
it was then ] 
ta work with the larger 
nnd more elaborate 
Git sancnphagus be- 
low, upon and around 
which were otber offer- 
ines ene) buries. 

The maior tomb was 
about 9 feet lome:. 314 
feel wide, und 2°44 feet 
hirh. It wos composed 
at heavy canes feim- 
hirced at both ends and 
the micklle ane tied! with cordage, The outer 
wrpping, only purtiully preserved, was of the 
rare Afochica twilled cloth, Althoweh the 
sarcophagus: had slumped soméwhat at the 
western or head end, it was in good structural 
cancion, 

‘There was a great temptation to remove the 
hd and see what it contained, but much re- 
cording har ti be done first, 

On the top of the main sarcophagus and 
under the wrappings of the tied man were the 
remnaint of a sacrificed llama with no head ‘as 
well as several elaliorate pots, some of which 
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probably belonged ta the upper burial. An- 
other sacrifivial llama lay. to the right of the 
foot of the mator sarcophagus.” 


Sind of Hernen Sacrifice 


However, the most startling evidence of 
suerifice were the cdisterted sheletone of two 
midileaged women, One of them, with mssa- 
ciated) offerings of pottery, was crowded tn 
al the foot of the main tomb owtside the large 
cane box. The other lay to the riht and 
near the head of the sarcophagus (page 456), 

Vhis last body had been crammed in. be- 
tween the loree cane tomb anil an ancient 
Hihobe beuse woll of Geallinaen times which had 
heen enomintered wt thie level by the Mochica 
nrive diggers. The torsion of this <keletun 
Was even more extreme thin that of the bim- 
ied female <keleton at the foot of the yprave, 

Considering the general practice of the Mn- 
chica to extent) the hbedirs of their dead, it 
és hah! to see the role of these two wontien 
as other than that of sacrificial victims who, by 
force or otherwise, had actompanted their very 
kd and erent priest-poil into the afterwirld, 
This may be speculition, but, in the light of 
further ividence inside the sarcophayus, it 
seems the most reasonable deluction, There 
Was more than chance in this association. 

It was noon by the time we had fully re- 
corded the story ta this pomt and, despite our 
burning curicity to see what the main sar- 
cope ers contained, we stippeet far lunch. 
Evans's lamp bers were able to extend fram 
one sie of the tomb ta the other as the seemn- 
indly endless photovraphy ond recording went 
on, but | knew my shorter ones were aching 
anil Weiry’. 

The workmen were osed to dur slow and 
apparently interminable approach to burials 
whith they had uncovered for ws, but this was 
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resurrection of the Mfochies god Ag HP, 


This werthy, attached to a near-by hacienda, 
We On ancwnt range rider on a fea-bitten 
Bray horse, Por four months he fac clespaired 
of our sanitv as he came Upon ats time acne] 
ain while we were digging throuch refuse 
heap ofter refuse heap and gloating over 
pieces of broken pots, 

All the time the cynical one had heen con- 
vinced that really what we must be looking 
for was treasure. This time he had cought us 
lat-tooted in what micht well be a rich tomb 
and, absurdity upon absurdity, what clicl we 
do when ot lest we had the sarcophagus bare 
of earth but still covered from the human eve? 
We sat down and ate Junch! 
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ln center al belt are the ribe of the lad tried with 
the great man. jist fe a boy accompanies the deity 
Al spoec in the curving oewr the top {Plate 1), 
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Tt wasn't o long lunch. Archeologists are 
human beings; too, Within half an hour, 
Evans was down in the pit, carefully remov- 
ing the cloth and well-lashed cane cover 
of the main sarcophagus. As he lifted the 
cover it was immediately apparent that here, 
in the upper section of the main depository, 
were the rich offerings to the most important 
person in this complex tomb, 

FP had just time to grab the range rider by 
his belt and hold him out of the grave, for 
his impatience hal gine bevond bounds, He 
was thinking of gold and treasure, 

Even a quick glance at this strange assem- 
hlage of offerings showed that there were 


treasures here, but they were art treasures,. 


not 2old or silver, 

One's. first glance lingered on numerous 
painted ond medeled Mochica pots pnd on 
brightly colored green, vellow, and blue 
feather headdresses, But the eve soon stopped 
on something. else—two preat ‘curved salear- 
roba wood batons amd o furhting mace that 
extended the length of the tomb, their elab- 
ornately carved heads resting alove the breast 
of their former owner (page 479), 

We have epoken of the Mochica as artists 
in pottery, but here were suddenly revealed 
the finest examples of wood carving yet found 
In anv Mochiea site, 


Key to Tomb Is Long-ianged God 

It teak several hewrs of clearing and record- 
inv before we were able to remove these three 
important objects, one of which, particularly, 
furnishes the key to the arrangement of the 
entire tomb. 

The most eloquent ceremonial object is the 
f-Toot copper-shod digging stick with the figure 
of the god Aj apaec onthe top, The solid shaft 
of this remarkable specimen is surmounted by 
in 8-inch figure of the tusked gl himself, 
with the entire bedy beautifully carved in 
the round and inlaid with bright-colored shells 
set in asphalt (Plates T and UT and page 
481). 

In his hands the minigsture god holds a 
jaguar-headed digging stick with which he is 
making furrows in the ground. The pupils of 
his eves gleam ced with white irises and his 
great fange of white shell glisten, Om his head 
is a crouched jaguar forming part of a cres- 
centic headdress with o large indented knob 
Lwebimel., : 

Down the middle of his hack extend the 
head and neck of a serpent, forming the tail 
af the jaguar headdress, and from the god's 
wiitthond two other serpents extend to the 
ground to. form his forked tail,. 

The serpent, in many times and places, 
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has been symbolic of fertility ard! life-giving 
waiter, That is probably the case here, for on 
the right-hand side of the pod stands o little 
boy who, from a broken basket at his side, 
is throwing turquoise, the symbolic corn seeds, 
ite the furrows made by the digging stick of 
the znd | 

Here is the great agricultural gocl-ruler 
apening the planting season for his irrigating 
and agricultural penple, In the same manner, 
many vears later, the sacred Inca in Cuxzen 
performed the first planting of the hichland 
mai crop. 

Likewise, very close parallels exist. among 
much earlier Old World empires where the 
carefully controll) life-giving waters were 
ils basic to the very existence of the people, 
The pharaohs of Egypt and the ancient em 
perors of China, who performed almost iden- 
tical rites, are striking examples of similar 
conditions leading to similar ceremonies. 

Thos the attrilutes stigzested by this first 
carving would seem te indicate that its owner 
wits a priest, or even a god, of agriculture. 

The second long ceremonial cigwing stick. 
which long ogo hac! lost its copper chisel point, 
is far less flamboyant than the first, but it has 
o special dignity, It is surmounted ly the 
figure of an owl carved in the round, with 
deep scroll designs on the shaft’ below. 

This owl figure represents the very familiar 
lechuse, or burrowing owl of the Peruvian 
desert. One associates this staff with wise 
councll and, perhaps, with one of the actual 
feathered beacdresses from the tomb, since 
this bit of headgear bears two artificial birds 
which peered over the wearer's forehead_ 

The owl baton, then, suggests that a. second 
attribute of the old priest whom the late 
Meochica buried here may have heen that of 
enuncilor, 

Wor Mace Bears a Battle Scene 

However, it wis the battered war mace 
which immediately caught my eve. This is 
a much-sed, beautifully carved, and wery 
deadly weapon, Tt is balanced like a rapier, 
or a perfect bayonet if such ever existed, 
and is made for fighting either with point or 
butt. It has been battered around the woper 


emi in battle, and the crowning eagle, or 


falcon, with spread wits is broken. 

Nevertheless, the encircling desieon showing 
two large Mochica warriors pursuing three 
smaller, posstiily Gallinazn culture, warriors 
is clear. So are the hummingbirds participat- 
ing in this spirited action; the council of chiefs 
below; and, arownd the neck of the club head, 
the three lashed-up deod warriors staring at 
the sky (page 478). 
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The scjiire, Spear-shapedt 
point is heavy and deadly sharp 
hamiling this weapon thyt one might stil 
remain. an objective Ssctentist and imagine that 
the owner of this war mare we alsn*one of 
the hith conmmand whoa had |e litie! 
Mochica invasion into the Virw Valley! 

lf the mace belonged to the old man who 
wae buried in this tomb, | ll 
person inca tien Of an fricultiired god and a 
wite Colintilor: he wie wittiar in the 
hier brackets, 

Thos we return to the cone sarcophagus 
With its deal human occupants, Why do we 
conclude that this old murtal had once :- 
hutmed the mole of the ATochica tuskerl 
god Ai apaec? Once we had had a chance 


he 





* was not only. t 
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a ee | 





freat 


lo study the egy on the wooden \copper- 
lipped digging stick, sach a conchision was 
Hara to) ese ae 

First. over the oll mans body, which 
below another laver of bound canes, were ex- 
tended the two creat wooden staves and the 
hoitle mace which had once constituted his 
muthonity as an agricultural god, a councilor 
tnd a veteran war leader 

Second, by his right sue, exactiv os on the 


 apaec mace, and with the other offerinis, 


lay 





wis extended the actual skeleton of a -hov 
of 10 or 12 years ol age. At the hand of the 


boy were the remains of one or more elaborate 

I | v F | = E Z i k 
wickerwork basket« <ych o= that from which 
lhe minature boy on the dieging stick was 
throwing the Lurquotse thuive ker 


emer (page 


482 


479). Further, there was amass of tiny tur- 
quote beads by the ol] man's neck, 
Collapsed heside the heal of the worrior- 
priest-roud were the remains of a headdress; 
originally very similar to the one worn by the 
effiry of Ai apace. Time and the crushed con- 
dition of this corner of the sarcophagus had 
hroken it, but here were the remains of a fiber, 
cotton, nnd feather headdress frame with three 
metal paws of gilded! copper and two gilded 
copper covers with danglers for an animal's 
jaw, all of which had once formed the tusked 
nail on the front of this elaborate headdress. 
Finally, we found here an ancient animal's 
jaw which had the actual great overlapping 
Canine teeth that archeologists know sn well 
from carvings tn the anctent cultures of Per, 
Colombin, Honduras, and Mexico (pave 481). 
This peculiar animal jaw was an old speci- 
men, like so many pieces in the tamb, It was 
mended with thread and asphalt, but there is 
no doubt as to it= authenticity, Zoologists 
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say it is the jaw of a dog fox (Jere cul. 
foes), a creature about the size of a large 
coyote, which ie still extant In the highlands 
of Kcuathor and Peru. 

Captives Thrown into the Sea 

In acldition to all these factors sugpvesting an 
identity between the god concept and the dead 
man, other contents af the tom 
preolonlyiliny, 

There were 16 pottery vessels in the sor- 
cophuwis, all of late Mochica: white, red, and 
black type, Of these, three show the god 
Ai apeec, On one he is leaning over the moun- 
tiins and fishing in the sea where he has 
caught a shark. The litth dog with the long 
teeth, so often associated with Ai apaec, is 
lustily swittming after the hie shark | 

A second pot shows Ai apaee liking whut 
appears to be a fish away. from some-maniike 
demon, and the third shows him sitting pn his 
throne at the base of the mountains while 
prisoners of war are being thrown from the 
mountain peaks into the sen. “This, too, is a 
common theme, and here At apace bas a lizard 
jor a companion or servant. 

The other pots in the grave are highly va- 
med? a skull pot (apparently hastily made for 
the occasion); a weird potate-face pot with 
Manly eyes and a mateup pink mouth: a “oom 
Popper” with a hondle: several portrait vessels 
showing elaborately costumed men; and one 
vessel with a vivid hunting scene, with the 
hunters throwing their spears from spear 
throwers and the struck deer stretching his 
head back to lick the wound, 

Very fragmentary remains of a third head- 


furthered this. 


The National Geographic Magazine 


dress were found, besicles the jaguar amd bird- 
head! examples, but the featherwork was in 
poor condition. The tropical bird feathers 
in various plumes and fans probably came 
from the eastern side of the Andes. 

At Last, Old Ai apace Himself 

It was late in the day, the shadows were 
drifting across the face of the Andes at our 
bike, and down in the grave shaft it was 
cold when, after recording and removing the 
offerings, we raised the Inst carefully lashed 
layer of canes and* finally saw the body of 
the man whoa impersonated Ai aparc. 

The body was lving fully. extended with 
its head to the west. 1h was wrapped in mat- 
ling, with fine but hadly decay cloth uniler 
this covering, The lower face was hidden 
by a simple copper mask, below which was a 
remarkable mouth mask of copper with cilding 
an the outer surface. This had originally 
fitted, one must imagine painfully, over the 
septum: of the nose, with the two conventional 
birds’ heads flaring out an the sides, while 
the circular stone center, with its turquoise 
border, rested ower the mouth. 

Such mowth masks are very rare ee oi 
believed to be the symbol o aug uri, 
probably have some relationship to the jigee 
deity, since they occur on cat gots im the color 
ful Nazeu pottery to the south. 

The skull itself wos badly broken, but, 
thanks to the preservative quality of the cop 
per mask, the lower jaw was intoct, It was 
the jaw at an old, ole) man,-so old that nat 
one tooth was left. Even the sockets of all 
but two teeth had been absorbed. 

When we uncovered the body we received 
another surprise, Under the layers of matting 
god cloth the extended body wos covered 
with bleached white skin. Apparently he was 
ao old that the «kin had dried like brittle 
parchment, The old man’s knees and his 
ankles were tied together with cloth sashes-— 
he and the “tied man’ had been treated in 
the same fashion, 

The entire body lay on a black mass of rot- 
ting ceulton, nnd behinel the warric-priest- 
god's head was-a great pillow or indented but- 
ton of cotton, like that behind the headdress 
on the carving of Ai apaec (Plate 1), Below 
the floor of the cane sarcophague was the 
refuse of the older Grallinaza culture. 

When we tried to remove the bones they 
crumbled to powder, for this was an old, old 
man who had died and been buried with all 
the honors of a god a thowsand years ago, 
But before he found his destiny of dust. to 
dust, he had given us 4 priceless glimpse into 
the life of the past. 
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Freed from Japanese Internment, a Hong Khong CHiteil Greets His Liberator 


ttcases- the gaunt face of Sir Grenville Alahasler (center), tortie: Attorney (remeral of tie colony, ae hi 
folks with Katar Acticin) (:. H. J. Horecor (lett), win pcecpted the Jopmmecc sorrenda: 








British Sailors Distribute Food after the Japanese Laid Down Their Arma 
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Backwoods Japan During American Occupation 


By M. A. HoreemMan 


to cook their food and to Keep them- 
selves warm over their bragiers; to en- 
sure water for irrigating the yalley rice fields; 
to hold the mountain slopes from ‘sliding down 
over the food-producing farms; to make the 
busts for bringing in the fish: 10 supply the 
sleepers for-railroad tracks andl poles for their 
telephone, telegraph, and power ines—for all 
these necescities the Japanese depend amaz- 
Inly on their forests. The forests cover 60 
to 63 percent of the country. 
Knowlne this, Generol MacArthur and hig 


T° BUILD their wood and paper houses; 


staif in October, 1945, established a Forestry 


Division to advise them jon forest resources 
ant) forest products," 

First, we hod tw determine the Jocation, the 
quantity, and the quality of the timber ne 
siurces We 
being produced of each kind of product and 
how to wet the Japs to produce more. 

This survey gave us o chance to travel 
through the backwoods of Japan (map, paze 
497). We caw logging operations, sawmill, 
veneer plants, pulp and paper mills, charcoal 
kilns, and camphor stills 

Through our Nisei interpreters (page 516) 
we spoke to sawmill owners ‘and Inborers, 
lumberjacks. log rafters, charcoal humers, 
farmers, fishermen, wind shopkeepers 

We met governors, ouvyors, chieks « of police, 
village headmen, presirlents of furestry co- 
uperatives and community forests, and officials 
al Government-monnpraly control associations 
and contro) cormpuunies. 

We flew and tode in courier planes, trains, 
jeeps, trucks, limousines, tugboats, tiching ves- 
eels, bateaus, and logging cars, and walked to 
remote valleys and towns in interior Japuin. 

When we rode in a prefectural governor's 
long. black limousine, driven by a Japanese 
chauffeur, the physical comfort of the deep 
cushions was often more than offset by our 
mental discomfort. 

The chatiffeur seemed to use only horn and 
accelerator, He seldom applied the brake, 
pashan because it would have meant. taking 

loot off his beloved accelerator, I doubt 
that be ever neeiled| to have his brakes relined, 

The pedestrians in the village streets had 
lo jump out of his way. Many times the 


© The staff of this Division consisted of three civilian 


suirntific cofsultants: detailed from the U.S. Forrst- 


Service, and ten janitor officers und enlisted men, who 
were forestry radgate: belore entering. the Army. 
Lutter three Australian foresters, officers in the Aus- 
tralion Army, become part of the staff, 


2] 


had to find out how much was 


crowds would part before him, as the waters 
of the Red Sea mist have parted for the 
Hebrews fleeing from Pharaah, 

It wat herve-wracking to see how narrowly 
he often missed i children obsorbed in 
playing in the road 

We finally had to tell him, threugh our 
Wisel sergeant, to slow down. Aecostomed to 
driving for the governor, he found it difficult 
to comprehend qur concern for the people in 
the streets. Traffic moves of the left in 
Japan, so that our car always seemed, to ws, 
to be in the wrong lane. We never hit anyone, 
but I can't understand why. 

In traveling away from the densely popu- 
lated, heavily boril-damaged centers such as 
Tokvo, Vokohama, Osaka, and Nagoya there 

always was the danger af forvetting that the 
penple we saw in the villages ond in the hills 
were also warmaking Japs. We had to remind 
ourselves that the majority of Jap military 
men and munitions plant workers were re- 
cruited from these rural families, who were 
ao hospitable and courteous. Their manner 
seemet] somewhat lees unctuous thin that of 
the Tokyo Government officials, 


Factory Oseners in “Full Dress” 


Chvners of sawmills and small wood-prod- 
ucts plants which turned out gete, or wooden 
clone, furm-tool handles, pails and buckets, 

age stooges houses were anxious to take 
us t rough their establishtnents, Almmst al- 
wavs they greeted us in their best clothes, 
not infrequently with wing collars. One owner 
WOTe a sumirescoop coat, striped trousers, anil 
white piping on his veet. 

So plant visit was complete without a, lent 
one cup of sugarless tea in a hanedleless cup, 

After such a tea fuirty the host, with much 
bowing, would motion us. to lead the way, and 
after him would follow his assistants, in order 
of rank. He would proudly point out pieces 
of machinery, often copies of American ma- 
chines, and especially the electric motor a= 
he recited the horsepower and production fig- 
ures of his plant, 

Over $0 percent of the 7,500 sawmills in 
operable condition after the ceasation of hes- 
tilities were electrically operated. In contrast 
to their pride in describing the physical 
aspects:of their plants, most owners were re- 
luctant to give information aboutoosts, prices, 
and wages. 

Much ¢ross-questioning was necessary to 
obtain such data, and often we had to ask the 
sdihe question of foremen and individual work- 


492 The National Geographic Magazine 





Int Jtcme, Rice-transplanting Time, 
Llane! rie grown ike 
pramiiather to baby, all 
hackliresiiing biber 
hry row. 


Wheal, involves qutnin 


summer fone in mul, pullin 


Lheagir harkey, when! 
men, aiter having one of our party lead the 
owner to another part of the plant, 

Such senarate questioning almost invariably 
produced divergent answers, 

With regard to wages this was net at all sur- 
prising , because, in addition to base pay, Japa- 
nese “mployers | ovided ‘certain perquisites, 
such as fod me clothing tations; andl bo 
complicate the picture further, they often gave 
to their most obedient employees a year-end 
hanus which might equal or exceed the entire 
anna base pay. 

‘A time-consuming habit of the Japanese 
reminded us of a radi comedian’s cat, | 


Backs Are Rarely 


rativrhy littl: labor, 
E Weeds and applying fertilicer: 
le places. water la peiteped bey thrrinetmill. 


Tathielton Kallarmar 


Straight, Feet Seldom Dry 


but lowland rie herp evervone, from 
Every task-proceects by 


Poorvr Japuinesec families conmot afford the rice 


atte mnilht form their fore (pages 495, $06, 507, 309) 


would direct a question to the owner of the 
plant or local government of 

Gur Nisei sergeant would repeat the ques 
Lion In Japanese to the “number one” man, 
Not knowing the answer, he in turn would 
repeat the Cy Lhe. fic to his first assistant, When 
this man did pot know the arewer, he would 
repeat tie question to the next man down the 
line, ad thos continverd! until one of the under- 
lings in the parade replied 

If none knew the answer, one would. be 
ordered to dash off to the etfice or Same other 
place to bring back the information, The 
answer, if brought in, could. not, of ccnarse, be 











Something Maw in Jupan: Fluercscent Light Lores Insects to a Kerosene Trap 
Jip 
mutt balls herria 
reaeryou 
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CHnenrurige Avirowec or 
lanuory some theater in i ta lose for 


eiven direct to the numbéramne man, It 
had to follow the chain of commana up the 
line, just as the question had trickled down 
the fine, until finally the top man repeated 
the snawer te our interpreter, who translated 
itinto English. Tt was difficult for us to keep 
our faces straight curing such proceedings, but 
the Japs never seemed to think it funny, 
Chir efforts to save time by directing (uc 
most lkely-looking man, in thi 
ficials, almost alwitvs 
lice the inivilial we 


wait wntil the owes 


Lecetes: too lve 
orescence ol the higher 
met with defeat. ber 
cniled cut: would have to 
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on a hure corm 


cootv? even the most medieval farm home 
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Loa 
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ure small, crowehi 


ant down the ladder. Sometimes the answer 
would be maocified in transmittal from bottom 
In top, especially i ped y wee Livre. 

nee 


espincially Volonhle becouse be was alli 


internteter wits 


” t 
In Such cases [in 
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“t ] 7 re EE ry 
obtain pot only the onic), Snetines evasive, 


i. | 
answer. dut the teal anewer as well. 


The Japs never seemed to realize that our 
Wise) sergeant listened net only to the official 
number-one mons answer, tut underside 
aisn what each employee Sad 
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Bucket after Bucket, 
(in the 


Wier 


hte 


Saltnakers Tediorly Scoop the Sea onto Their Shoulders 


shores of Honshu Ddand, pimp are at scarce os salt mines, but inbor is a: abundant as oceun 
From the bring these men extract an unappetizing pray seasoning. 


This they are -rrquired ts pl! 


bo the Gevernment's alt tionepoly at a fraction of its retail price (pages 494 ami) 499), 


inconsistencies, the Japs were always hissingh 
sorry, td wold explain that they hid nile 
understoad the question. After several such 
checkups, there seemed to be fewer mecon- 
sistencles in their replies, 

(Conferences with various prefectural pov- 
eTnars Us began with a polite littl: speech 
ot welcome and ended with an apology for 
having to be elsewhere just as we would begin 
ask ing spec cific questions about methods anc 
quantities of forest preduction. We decider 
that their apparent concern for avoiding our 
“catechism” was due to lack of interest or 
tick of inowvledgee, or bath, comically when we 
learned! that they were not elected by the 
people in the prefectures. Governors were 
appointed by the Tokyo office of the Ministry 





for Home Affairs: Frequently they were 
transi¢erred from one prefecture to another, 

In one prefecture where special efforts had 
been put forth to increase production of char- 
coal and the shipment of saw logs, { compli 
mented the governor on his having organized 
such a worthwhile activity. He was profuse 
in his thanks, but hastened to explain that 
he hod arrived at his new post just two weeks 
before our visit and therefore did not deserve 
ihe credit. His predecessor had been eoverninr 
there for only pbhowt two months, 


Willuges 


We soon found that in many cases the gov- 
eras were better acquainted with the facil- 
ies al the various hot-spring hotels thon 


Pouoh-Bahs of the 


with the problems af- 
fecting the welfare af 
the. penpalie. . 

Mayors and village 
headmen, on the other 
hand, were usually local 
men anf is a rule were 
well informed about 
the problems of their 
communities, 

Often they took on 
active part in the eco- 
nomic life of the town 
or Village,  In:some ine 
stances such individuals 
had @ virtual monopoly 
of the business activity 
in their bailiwicks. 

We were comically 
reminded of Gilbert ancl 
Sullivan's Jae Wikedo 
tw one mayor who was 
president of the lncal 
forestry association, 
which owned or con- 
trolled a large share of 
the timbered mountain 
slopes in the. vicinity, 
He was also presicent 
of the local lumber 
company, which wis 
the war-created Gov- 
Hmment monopoly cen 
trolling the sawmills 
producing the lumbver. 

As mayor, he decide 
that lumber was needed 
for Tepair and recat 
struction. As president 
of the association, he 
decided to have some 
trees Cut and to sell the 
logs to himself as presi- 
dent of the local lumber company. In this 
capacity he determined which of his sawmills 
should cut the logs Into lumber and which con- 
sumers should purchase the finished bogres. 

The fees to be received for each: service 
were set ata conference between the mayor, 
the president of the forestry assoclation, and 
the president of the local lumber company. 
He laughingly explained that he thought this 
wis # mest ¢iicient arrangement because there 
was seldom ony difference of opinion at such 
conferences. 

In eoch small village the chief of police, in 
black uniform with gold buttons and small 
sword as his badge of authority, looked and 
acted, almost without exception, like an imi- 


to the vers Ia tech, 


Four Main Islands Are All That Is Left of Japan's Empire 


Moot people think of dollhouse Japan, home of TO millions as cultivate! down 
| Actially, . 

To bel tuke i cersus of the Empire's forest resources for General MacArthur, 
the author toured the little-known “lack wool” 





foresia cower GO Jo 65 percamt of the country, 


tation of a Hollywood version of ‘a Jap. He 
answered not to the beadman but to the Min- 
istry for Home Affairs through the prefectural 
governor, Evervthing that happened in the 
village seemed to be his comcern, 

It appeared to be impossible to hold a con- 
ference in a Village without the presence of 
the chief of police or one of his tepresentatives, 

The reluctance on the part of minor officials 
and ordinary people to ‘provide us. with in- 
formation in the presence of these policemen 
was almost unbelievable, 


Fish ond Salt Towns 
In several seacoast villages set on bays or 
inlets where forested slopes came down to the 
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mitrow beach, we watched the anual! fishing 
boats come in, each propelled by an oarsman 
in the stern who worked a long-handled sweep 
with a roll ire motion 

From more than idle scmrosits 
folk with their babies on their backs would 
come down to the beach to see what luck thes 
hushands had hael hi they could 
eet LO the side of the boat, an the sand, they 
lifted the covers of the shallow holds to look 
al the cuttlefish, sardines, herring, bream, or 
mackerel which made up such an important 
mart of their fone supply (page 494) 

In many places groups of | 


the women 
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fish net= to 
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around on the sand as 
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equally inte piles vif 
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In such villages fish 
were cited for later wee 
by stringing 
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Fumily of Saltrnakers 


Many of these sea- 
const towns niake «alt 
The saltmakers evape- 
rate the seq 
flat trays in the sun of 
in shallow pans over 
wood. fires in 
straw shelters 
496 and 4049 

In one amall stray 
hutin southern Kyushu 
a saltmaker, begrimed 
ly the smoke from the 
wood fire under the 
evaporating pan, ex 
Dlained how he, hie 14- 
vear-old son, an] his 
Wife, with a besmucleedl 
baby on her back, made 
salt 

They carried pails o| 
ocean water up the 
beach to the #-inch- 
deep sheet-metal Pans selon a stone fire pit 
They chopped down the pine trees on the hill 
hack from the beach for the wool! to Keep the 
hire going, 

With a wooden packlle they shoveled the 
fall ino a WOYen-frass Inverted cone funnel 
hanging from on uptight pole in order to drain 
off excess water and dry the salt. Then they 
placed the dried, dirty gray salt into woven 
stmiw hags for delivery lo the tovernnent- 
monopaly salt-control association 

They listened wocomprehendinely to tales 
of salt mines in the United States. and were 
even more impressed with a brown-nane 
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packet of pure white 
sali trom an Army 
[O-in-f ratiot. 

One day, while walk- 
ine through some cut- 
aver hillsides, we came 
upon a charcoa! burner 
and hia wife about 
lunchtime, pst as they 
hacl fimished tilling the 
straw bales with newly 
riick ehareinys| 

The kiln was alreacly 
emokineg with another 
charge of charcoal, 
The man antl hie wife 
bowed low aa wur Jana- 
nese forester guile ex- 
pigitient that we wert 
foresters from General 
ATacArthur’s bead 
CUATLETS 


Eating Canned Beans 
with Chopsticks 
The man secmed to 

crow) to his wite, are 

she clisappeared into a 

weothered wooden 

hous 

She Soon Tenppetred 
with some cups and & 
emiall teaketth which 
she placed over a plow- 

Ine charcoal fire on the 

ground near the kiln, 

The man had in the 

Meantime arrange 

several blocks of wood 

for Wwe to it an 

As the wife poured 
out the tea for us; we 
tank Gut our {! and Kh 
rations and offered sane 

C's: to the couple, The woman giogled anc 

looked at her husband, who told her to eo inte 

the house He would not accept the 
rations until our guide told him to do.4o 

Although it was not easy to identify the 
feelings of the Japs by their facial expressions, 
there seemed to be no doubt about the enjoy- 
ment this one felt at use hie freshiv cut 
chopsticks on a can of beans and snusare. 

Le we ate, he told ws how he and his wile 
eut the oak and other hardwood tres on the 
slapes around his house, brought in the trunks 
incl branches on their backs, and stacked the 
wood carelully inside the clay kiln with proper 
openings to the drafts in the top and sides of 
the kiln (page 503 } 
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Tin Can on a Stick Ladles ao Hrine Sample 


Ry evaporating seu water, peucetime Japan prodgcrd wo third of ite malt ce 
Deicat igemiaied the shortage ; 
American exports helped mlievr the scurcity 
satt for filtering (poges 496 and 498), 


A400 


qiitch aadi fle to the black marcel 


The: woman's lareer colk couleine 


It took four of hive cays to campltte thi 
charring and another two to let the kiln cool 
The charcoal was then placed in straw bales 
of about 33 of 66 pounds each. He pomted 
cut that he cul the trees so that they would 


sprout from the remaining stumps ond in five 


to six Wears provide anitiwer cut for charroal 
Boles of Cihareoal Clarried on Backs 


He and his wife carried the bales of char- 
coal on their backs: to the logging shition of 
the national forest, eome three or four miles 
oway, and af stich times saw other people 

We wsked what he would do when his 
children would be big enough to go to school 
He answered that he did not know, 
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Raller-caaster Lannberjack, (sambling with Death, Steers. Logs down o Greased Trestle 


A Honshu Ishin legeer dru of tienkirs his cled halfa mile down thy mountain (parce FOO). To tread the 
hee surctootediy, he weirs pitteplike rubber-seled shoe, The Wad delivered, he pulls tie light sled wp the shictwa 
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cet ovf fle beck. Abbe wistenfolk deecrihe his daily stint as “le or death." 
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LOTest pPrnchict 
such as aleohdl 
POTrescs, 


lor benting bones 
‘iveriivdesas jt weres the 


Lumber firma gererlly 


He changed the subject by pointing to rows 
Of sagt stumpe (page 500)" between which he 
anid! his wife had planted wheat and =i secr- 
lings. He suid thai after cutting of mature 
sui it was possthle to harvest three or four 
crops of wheat before the newly pluinted seed. 
lings shaded the cround. 

Along the bank of the Gokase River in cen- 
tral Kyushu we saw women making balle of 
mud und charcoal murticles which were too 
ine to transport in straw bales and te burn 
in domestic brariers, Such charceal balls are 
much in demand for restaurants ond grikha 
houses, 

We visited lumberiack 
Nagano, Akita, and Aomori: Prefectures in 
Honshu, In-some permanent logging stations 
in the national forewts the lumbe rjacks lived! 
wilh their families in-small bark-roofed woad- 
ani-paper hiawses, 

These were <imiler to. the 
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cooking foe, wine 
pountrr'« 
cell waste pooducts ta charcoal bornerm, Other preucers strip -scrubi 
Tetraned fields -surroame) this kiln pod stonute abed (poee 494 | . 
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Impovernshed Purmers Burn (Chareool to Eke Out o Living 


we Japan's most valuahle 


tar the primitive Bilas elisshpate chemicals 


which we slaved many times. The exterior 
Walls were sliding panels which Were moved 
aside in the moming on Clear days-to reveal a 
haitrow passaveway on al least two sides and 
soTnetinies tll lower sides of the house. 


Howes with Gonvertible Rooms 


The inper wall of this: possageway 
ester dliding latticework wooden panels, 
with the openings in the lattice covered with 
translucent handmade paper. 

Inside these lattice! walle were the rooms, 
which extencdel!l the wilth of the house from 
passageway to passageway, The panels be- 
tween rooms could be pushed buck or removed 
to combing two oar three rooms inty. one. 

Usually the room atone end of the house 
upened into the kitchen, whith was often in a 


Lath 





* Japan cedar, of Crifitemerrig wioeir This 
cofitter resembles Cafilornia recdwoakt| Tpit is 
large, 


hol Se 
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LU. S. Poresters Gee ow Cireus Thrill Riding Hand-braked Logging Curs down a Mountain 
In central KRyushy the author rode ome al these gravity—Dborme: curr 


10 mites un htic 
de rubeirieiit 
wheel: A tiny charceal engine hauls back the cam 
lenn-to with an earthen floor, The room 
of the opposite end of the house had a non- 
sliding wall, and the tafonermy, or altar alcove, 
we recessed in this wall. In the tokonoma 
were Ploced odd pieces of gnarled trunks of 
tree roots: sroall tables or pedestals Support 
ing the ever-present flower arrangement of 
eorigs of foliage or Mowers, with a backdrop 
of a &eeemona, a long, pamted alk or paper 
acral) chenicting a landscape 

So Other wall decorations appeared in the 
hose, eecept occasional curvings in the walls 
thove the sliding panels. 

Except tor the houses farthest back in the 
hills, there was almost always one electric- 
lwht bulb, wsually in the room with the 
Loccna, 

The floors were covered with woven straw 
mots three fret by Six Tit, fitter together to 
[orm a syuare, Phere was no furniture in 
these rooms except for the crockery or metal- 
lined wooden Arhachi, or charccal braziers. 

The family sat on the floor, ate off trays on 
the floor, and slept on a fufen, or quilts placed 
on the floor. Closets of shelves held these 
quilts during the day, 

Of one corner of the kitchen was the bath, 














Flying lraps over ith trestles took his breath wwas 
At the edie af thie ode, Japanese apply brkes, 


Down 13-tegre grodes he sped at 
Fich bBabrpin tum) threanic » 
They clow some care by. jamming tick: against 


(page FO 


mide of lumber (page 515). Bot water from 
the kitchén was carried in wooden pails by the 
women of the howse 

Alter we prew accustomed to the blister- 
ingly hot baths, we found it-a really relaxing 
pleasure to bathe before supper each night 
niter a thing day in the hills, 





Fire Hazard m Horracks 


The unmarried lumberjacks or those work- 
Ing during the loggine season away from their 
families diel mot fare so well, Their quarters 
consisted of a hing, bow shingled ar hark- 
rooted, woxten-willed building about 30 feet 
wide and 50 feet lene. 

As with many buildings in the mountiinous 
areas and inthe northern part of Japan, heavy 
stones were placed on the roof to prevent the 
shingles or sheets of bark from bemg blown 
away. 

The building had two rooms. One was an 
earthen-floored kitchen, and the other was 
a wikttden-iloaned eating and sleeping low- 
raltered room with a shallow dirt or stone 
bottomed pit In the center. 

In this pit wood or sometimes charcoal wae 
burned for heating anc for drving clothes. The 
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A Sull in the AKyushy Backwoods Cooks, 
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Corn Mush, but Fragrant Canphor 


Vents ato Jaq mh corte reel diva cep mre For thelr whi-time celluloti! collars, Americuns pat a 
high oe RETA feaitaaca| for miler San teenie CaO Bie) new pose bereits prices Tapan'’s boss «nl 
Fornissa, heading consprlee Rarer hort still morte. This tub bulls comphorwood chips. When the off i 


extracted, the chipe became torl (page 50% 
rafters and walls were orinivy with soot anil 
condensed creasete 

The men slept ¢ifle by side on their net: 


a-clean cyt Hes. with their feet olimest in the 
heating pit, During the day the quilts were 


aire! Cutowwars bE stare iifl shinies Th P| 
recess Dlonv the outside wills. How these 


huidings were Kept from burning duwn was 
bh mystery. 

In some parts of 
mood =~bumine 
Lhe open prt, 


[| Japan, a8 in Hokkaido 
shoves hi Aye lace rl epetilt jer for 


Rolling Logs diwn the Wlowntaon 


The lumber jacks We saw in the Kiss Im- 
perial Forest, in Nagano Pretecture in) Hon- 
shu, were poke tugged-lnnking fellows who 
hod been brought south from Hokkaledo. 

In March, when the snow was two and three 
feet deep and the weather just above freesing, 
these men from the north were found to be 
more suitable than local laborers for the hard 


work of getting oul the logs which had been 
Cut i late full “nnd early winter, 
They broweht them down the mountains in 


il 4, i] Listy aif et ae! aT the A TEs. 
haciiar method wus that 


Phe mest <pec- 
landing two or 


three large loves with their 15- to 25-inch butt 
ends ona smell sled consisting of a crosspiece 
mounted on two skilike runners. The jogs 
Were diacired| tovet her eerie lnzhed to the slieel 
with light cable or rope 

Iwo lumberjacks would start this low sled 
liv pushing, say one would fomp on the front 
end and ride it, ane foot om each sk, 
Lake Placiel bibbstedt 


like a 
down & steep, winding 
anow trol. showerm snevw os: fe hit each 
banked turn in the trail He steered by 
ipplying pressure with his feet on the skis. 

To slow down the sle, be beld o lieht 
Coble attached tog wire ting. which he could 
pull back tinder the et wht ski. As the shel 
dowed dawn, be brought it to a halt at the 
log deck ot the foul of the slope by jump rhe 
aff in front of the sled and bracing his fe 
in ihe snow anc his back against the logs. 

A slight miscalculation could have resulted 
in his being run over by his jose, but this did 
not happen Very Often, according to the forest 
cer ior, 

Voother method 
log deflecturs in a 
the Sloper, 


When 


boii a Series of 
dTTHnNgenent down 


Was [oO 
AL eae 


[nie Snow Wiis (heen enon, [Toe 


5 0 a 


eo 


Neariy all 
Wher farms are relatively large, 
trreadies, some with old-style 





lapanes! (ari Werk 


Hmiis. 


lumberjacks started the logs down the steep 
slope toward the first deflector. It bounced 
them off at an angle so that they headed down 
to the next detector, ancd.so on down the moaun- 
tain to the log deck, where they were. londed 
On cars, 

‘These lot cors were brought up the muvun- 
1 harrow-cauee railroad built on hich 
timber trestles forming an intricate network 
up pnd down the slopws the empty cars 
were hauled wp by o charconl-burming loco 
motive, The loaded cars were taken down 
by gravity in. strings of six or eight cars, with 
lumberiacks controlling ther speed by hatd 
brakes on the rear end of each car. We were 
left breathless as we watched the cars make 
their way down around hairpin turns without 


Lain on 


jumping the track (page 504) 
the use of steam- or Diesel- 
nowered donkey engines with winches and 
cables and high-lines ce Het! from some of cur 
fountain West logering 
shows by visitng Japanese logging engineers 
They were especially proud in showing us an 
eneine with il Waukes Hee. Wieronsin. name 
plite on it, as well aa 9 plate of the Osaka 
Iron Works, 

As in our own high-line logging, chokers and 


Less | fake y Wak 


Bi cic ky ancl (chat 





is acoomolaberl: with hunel tools. 
can afford & Tew American-+type implements. 
List Qclober Jipan prodaced a good mice harvest, eusing th 
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eatric Whotor, Wooly af ah Hural Hoyschald, Threshes thie Rice Coreg 


(nly Hokdwide, the nerthern island, 
Moat threshing is done with 


beac; foes 


loops were placed on the logs, frum one ti 
three to & lod, Sispended on a cable, and 
by trolley ridden down the sky-lme to the 
low deck ut the donkey engine, where they 
were then Ioacledl on the cars, 

In the absence of snow, a5 in Kyushu and 
In southern Honshu, as well as in spring And 
summer logging in northern Honshu, most 
chiding of logs was done by manpower. 
Wooden sleds, pulled by men or women over 
creased croesties placed in dirt trails, were 
one common method (page 302), Oxen were 
used in Ravwehu and. horses in Hokkaido to 
skid logs. 


Loge Peeled for Bark 


In many places jogs were peeleci im the 
weds, chicely mehum-sized Crvpfloneria, to 
aotain bark tor roohine or for walls, We saw 
them being pushed down steep chutes by men 
In WOUVEN-Straw THin capes one rainy day when 
the slippery trunks slid easily over one another 
Animals or machinery were less 
lre‘qjuent than Then oy ey and ee a a he a 

Although women often worked slonrsde the 
men in the woods, they were more commonly 
seen in the log vards, where the Ings were 
accumulated beloré emg trinspurted to. the 


(pace SOD), 
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On «a Derained Paddy October's Golden Rice Lies Fettered in Double Sheaves 
In Jonun, renping: las wot changed tv the fast £000 years, These farmers, sll] treating mud, cup every siatk 
with sickles They saddle twin bundles across o pole (background) for canmying to the threshing foor, Wind 
breaks appear to be of rice ctreaw. Other atraw will be stumped back into the soil oa mulch 
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No Voleano Gan Bluff the Woman Who Hoes Her Crop 50 Feet from Steaming Lava 


[In o land of deathdealing earthouakes, typhoons, and woleanocs, few Jopamece feel pecure for emg. 


Ty ot 


until Sakira ime engulled her farm two dove after the picture Was taken. did tits cultivator leave, 


raurious sawmills by rai, trait, or beat." 

The mountain roads beacing back into these 
logging operations were really something to 
write home about, We rode up such a nar- 
row, tortuous, slippery road one cold, wet day 
ina Jap car 

Our driver was an unsmiling jap who seem 
mare interested in locking at the misty scen- 
ery several hundred fret below us than in 
safely hugging the steep rock wall on the other 
side of the mad. The car slithered into and 
out of the muddy ruts which still had ice and 
Sow in spots, 

As we slid and jerked close to the eige, 
I could not keep my mind on the forest for 
which we were headed, | could think only 
of Aamifaze pilots, Surely this Jap wouldn't 
try deliberately to take several Americans 
with him to meet his ancestors by rolling the 
car over the brink! 

I didn’t convince myself, however, until 
we arrived at our destination at the top of 
the mountain. For the return trip down the 


mountain, however, | suddenly remembered 
that I had to talk over several things with 
the American GI driver of our jeep. Tt was 
colder in the open jeep than in the Jap car, 
but IT didn't sweat as much under the collar 
on the descent. 


Women Work in Tree Nurseries 


In many of the tree nurseries in Japan, 
women perform most of the labur of cultivat- 
ing the =oil, making up the seedbeds, sowing, 
weeding, trinsplanting, and digging, as well 
as the planting of the seedlings on the cutover 
slopes. 

In one log yard in Akita Prefecture, in 
northern Honshu, mest of the work of loading 
lors on handcars, pushing the cars to concrete 
aprons, and rolling the logs into the water 
for making up rafts, was done by women, 
excent for the fotemen and a few men. 
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The making of these rafts on the Yoneshiro, 
a clear, amouth-flowing sirenin, wits ote step in 
transporting logs from the log yards to the 


sawmills at the important humber-producing. 


center of Soshirominsttty, 

During a period when rail transportation 
was diincult because of « coal shortage, this 
river rafting was highly Nast 








many rivers in Japan were suitable for this 


type of Jog movement: The upper reaches 
of most rivers in the mountainous areas where 
trees were cut und logs could be gocuwmulated 
were too narrow, rough, or fast-flowing to 
make rafting practicable. 

To a wide curve of the river the logs were 
rolled down concrete aprons into the shallow 
water, Where thore met bound them together 
With grass ropes tite mifts about 70 feet wide 
and 60 to 80 feet Jong (page 4501). The com- 
pleted mits were tied op alongshore until 18 
or 20: were ready to leave: 

Two men on each raft cast off early in the 
inorning and by long poles guided the rafts 
into the current. Six or eight hours brought 
them ashore at Noshirominate, about 30 miles 
downstream 

Here the rafts were broken up and the logs 
were stored tntil needed at near-by sawmills, 
or until a log train was made up for shipment 
to Tokyo and Yokohama mills. 

In the Camphor Forests 

Tn the camphor-forest region of southern 
Kyushu we observed the process of tmaking 
camphor (page 505). 

At a small house by the foot of the moun- 
tain a camphor still was steaming and giving 
off fragrant fumes, to delightful contrast to 
the odors from near-by fields. Alongside the 
house was a heap of bolts of camphorwoud 
(Chmramenwun cam plore). 

As we approached, a wrinkled old man took 
off his cap, bowedl, hissed, grinned, and went 
about his work of holding the bolts against 
a turning knife-ridged wheel to make small 
Chips: 

These chips were shoveled into a big: con- 
tainer whith looked like a large inverted 
bucket, smaller at top than at bottem, Water 
was boiling under jl, and steam rose through 
the chips, dissolving the camphor into vapor. 

This vapor was led through a bamboo pipe 
into a smaller inverted bucket of water with 
a pon of cold water on the top to condense 
the catuphor of, As it condensed, the oil 
Howted to the top of the bucket and was led 
of through another bamboo pipe inte another 
container, where it settled out into solid cam- 
phor, This was then taken out, dried, and 
crushed. 


509 


Tt had to be sold to the Camphor Contedl 
Company, a Goverment monopoly, which re« 
fined the material for use in drugs and per- 
fumes ane, during the war, in explosives, 

Forming provides a livelihood for 40° per- 
cent of the families of Japan, although only 
one-sixth of the land aren is suitable for 
cultiation. Since two-thirds of Japanese 
farms ure less than 224 acres in sige, il may 
be more accurate to refer to them as lore 
gardens rather than as siall farms, 

We saw laborious, backtreaking methods 
used throughout Jopon, In the northern 
parts horses antl occasionally oxen were used 
for plowing: elsewhere men or women with 
babies on their backs did the hoecing, turning 
aver the soil with short-handled, long-bladded! 
hoes. In the early spring men broke up the 
clods with a small, hand-operated spike-tooth 
harrow. 

After the plants sprouted, the famous “Nip- 
per with the dipper” would make his appear 
ance. From his wooden pail he would take 
the ripe night soil, dipperful by dipperful, 
and carefully dole it out to the growing crops. 

Not. a drop was wasted, because fertilizer is 
ne key to productivity of the overworked 
sini], 

Most of the chemical-fertiliver factories had 
been converted for the manufacture of expla- 
sives cluring the war and were, therefore, highly 


strategic bombing targets, Consequenthy, 
chemical fertilizer was not abundant, anil 
nicht soil, more technically referred to os 


“Hndigenous organic mitterial,” always impor- 
tant in Japan, was now more: vital that ever: 
The chemical fertilizer available was placed 
carelully between the drills ur rows of sprout: 
ing plants almost. grain by: grin or orystal 
by crystal. 
Rice Planting Muddy Wark 

At rice-planting. time men ond women 
worked knee-deep in mud, turning over the 
flooded soil and renewing, strenethening, and 
patting down the mised edge of the rice seed- 
bed, The grains were broadcast by hand on 
the almost drained surface. 

Cinass ropes, with hits of red and white 
paper tied at intervals, were supported on 
bamboo sticks around the edge of the fields 
(pages 4907, 495. S06, S07}, 

The ropes and paper swaying in the breeze 
were to scare away the crows, and also were of. 
some religions. significance. As the bright yel- 
low-pTeHn spreuits appeared, water was kept on 
the seedbeds until i was time to transplant the 


* Sec ales “Formoss the Bewutiful,” Wy Alice allan. 
line erie NATIONAL GiboonAPHH §6[MAnAZENTE. 
March, 1920 
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Murutd Ttcshver 
In Thrifty Honshu, Cows Not Onky Give Milk but Haul It to Mlorket 


Cow's milk is a rarity ¢ven to Japaneses babies Only wealthy city people w= dairy products, Heel cottlé are 


catte, Men do most of the work of craft animal becates: human being require less land for fone 
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Baby-tating Women Cart Their Meager Wood Ration in Toawu, Kyushu 
Fayan's Lee - patel pe none, heated be ciercoal bragiers ermer! coll te Atiethouns even in perccd Line 
Powtwar Desy fad little or no charcoal te tation, the suther-ioond (page 314). Here a male Japanese typically 
LPs the softer job. steerine the cart. 
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Ytuko Tonska Does Some Seriows Reading Aloud for His Emperor 


Two yeart-aro the boy trembled at-oeht of his Emperor's 


niriure wunrihee of eclogl in Giltu, Now Hirohiea, 


having teslened bis divinity, visite his countinmen in permon, like o candidate for office. 


eefidlings to rows in the prepared and flooded 
paddy fells 

This was done by the whole family—tather, 
mother, gramtiather, gracdmother, and the 
children—in: the night-soil-saturated mud, 
Litth wonder they have to hathe frequently! 


Fuel ond Flowers 


Ollen we saw women dined children from the 
Valley farms on their way te the mountains 
or loaded down with fuel wood or branches 
for heiting the bath water and for cooking. 

Heavily laden though they were, the women 
almost always carried in their hands a sprig 
of attractive foliage or blossoms of the season, 
such WS healen of sokure, the well-known 
cherry, for use ina flower arrangement on the 
lokonoma (page 504) 

Almost every farmhouse had flowering trees 
or shrubs with attractive foliage near the 
buikding. The vellow-green rice seedlings, the 
weathered brown-and-cray-thatched roofs of 
the houses, and the white. or pink-blossomed 





trees, with a background of a dark-ereen 
Cryplemeria plantation on the hillside, was 
a color harmony marred only by the bucolic 
cvlors 

There were evidences on every hand of re- 
ligious feeling in the rural preas, entirely aside 
from the peopuilar pderimages to the fame 
shithes or temples of Ise (at Uhivarnada), 
Nikko, and Kyoto. ‘lori, the gates to Shinto 
shrines, were in évery nook and cranny of the 
country—along the roads; on tons of meun- 
thine, dod of course iIn-every town of PLL Sie, 

Hung across them were specially. woven 
rice-sttaw ropes, with pieces of paper folded 
into ripzay patterns 

Small wooden <hrines were found in snw- 
mits, quarries, and other places of enmploy- 
ment. ‘Twies of sataki (an evererecn lish}, 
(Lishes inf Fewtied , OF COTS cif rare trie be Witt | 
were offen seen in such emall shrines: 

Bows anc girls, and grown Japs. as well, 
never passed! these shrines without stopping 
Io pay fomage, After removing his lat, and 
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with feet together and ‘arms hanging down al 
the sides, each Jap woul) bow stiffly ane slowly 
from the hips before continuing, 

We were told that this was done in rever- 
ence for Emperor Hirohito, despite the faci 
that in answer to General MacArthur's direc- 
live to separate the government trom Shtn- 
toism, the Emperor had issued an Imperial 
Rese rips declaring himself divested of his 
iivinity and ordering bis people nut te revere 
him as-a deity. 


Horses for Spirits to Ride 


In one small town in northern Honshu we 
notioe! stone statues of horses hefore a Shinto 
shrine. A mumber of them wore woven straw 
shoes over their upraised feet. 

We were told that these horses were placed 
there for the divine spirits to ride m their let- 
suite hours. In the wintertime srh straw 
shoes keep the horses from slipoing and falling 
on the icy roads, 
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T Shusfen Vora 
With Candy and Gum, Sentimental Yanks Keser to Sight of Children Carrying Babies 
One childish tack, quickly le 


Hoy & are nol immune irom'c EGY ILE 
Very littl girls showliler dolls ly imitation of older cisters (pipes Fh4 and 217), 


learned, i8 to shoulder hal sister and] atreteh qut both pleading hands te a 
Men and women too old to do anything else tote grandchildren, 


Some poor men in the community, unable 
te contribute money to the shrine, had woven 
these straw shoes and placed them on the stone 
SLatues every winter. As far as is known, none 
of the divine spirits bas been injured while 
riding these stone horses in winter, since this 
devoted worshiper has been keepine the ani- 
mals so well shod, 

Aany of the larger shrines had forest groves, 
most frequently of planted sugi (page $03), 10 
supply timber for construction and repair wl 
shrine buildings. Upon visiting one shrine 
forest, the priest invited us to see the shrine 
itseli, Many gold and Inequer items, meticu- 
lusty done, had been donated tu the shrine by 
DOA Worshipeers, 

The priest and his woman helper served us 
tea in beautiful china cups, dried persimnnons, 
and roasted peanuts. This priest's flick mitst 
have been well-to-da, 

We were told that some shrines helped sup- 
part therselves by ocdmission fees fron ath: 
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letic tatches, such as sume (wrestling) exhi- 
bitions, Financia! support from the Govern- 
ment was ordered stopped, to help separate 
the State from Shintoism. 

We later <1w an exhibition at the Yasukuni 
shrine in Tokyo where a silk-brocaded priest 
refereed the bouts, . 

The bulbous 200- or 300-pound wrestlers go 
through a tediows ceremony of alternately 
squatting on their haunches, rising to stretch 
one hamilike leg, then the other, bowing, scat- 
tering salt on the floor of the ring (to purify 
the arena), and squatting and bowing again. 
Finally the refereeing priest brings them to- 
gether. 

They grasp each other about the shoulders 
and try to shove each other out of the shit 
The one whose foot first touches the ontsicle 
edge is the loser, 

With so little excitement provided by such 
contests, it seemed tio me ta be a waste of good 
food to fatten up these mastodons for such 
exhibitions. 


Three Wiee Men on Teacups 


At every opportunity our Japanese guides 
would paint ont to ws evidences of Christian 
missionary activity. 

Tn one conférence room was a wall déecora- 
tion of the Three Wise Men and the Siar of 
Bethlehem, hung conspicuously so to be seen 
by the American offers: At one place we 
were served tea in cups decorated with the 
same motif, 

The guides also pointed out to us young 
women wearing cruciixes, presumably former 
stiddents ata mission school, These various 
evidences of Christiinity were to be seen more 
in the towns of medium size than in the very 
small. villages or on the firms, 

Wherever we traveled, we were impressed 
by the large quantities of lows, charcoal, and 
{uel wood aw. niting transportation. Many rail- 
rend pintforms were loaded with such muate- 
rial, That these products were badly needed 
was proved clearly in the little town of Tosu 
in northern Kyushu, where a train of boxcars 
filled with bundled fuel wood had just arrived, 

Almost half the town, mostly women, were 
at the depot with aljl manner of carts and 
wagens to help unload the wood and take it 
fo the ration station (page 511), 
the shortage of charcoal, the rationing officals 
were substituting fuel wood at the rate of five 
bundles per family per month in liew of one 
bale af charcoal, 

In a number of small towns where war in- 
dustries had been bombed so thoroughly that 
adjacent residential areas had also been hit, 
considerable rebuilding was beginning to take 


In view of 
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lace, Most of the reconstruction. was. with 
lumber produced by local sawmills from Ings 
hauled from neighboring mountains by wagons 
or charcoal-burning- trucks. 

There was more progress visible In such 
towns and villages than in those less fortu- 
nate Jocalities which had to depend on lumber 
of logs being shipped in by rail. This was 
mepecially true of the larger cities, where not 
only was the damage more extensive but the 
transportation problem was also more acute. 

*Gumma" and “Checolettu” in Demand 

The sound of an approaching American ve- 
hice; especially the “jeep-u,” even on rainy 
days, would bring the runny-nosed, brieht- 
eyed ‘children out of the closely packed un 
painted heurses along the village streets. They 
would wave and shout “Hallow-goodahy,” or 
“Gammu,” of “Chocoletta.” We had to drive 
carefully over the rough dirt streets to avoid 
injuring thet, 

In the more-remete sections litth girls on 
their way to or from school would stop and 
how tothe passing vehicle. We found out that 
during the war all school children had been 
taught to show proper respect to Japanese 
military personnel, 

The chubby-cheeked rural school children 
were a strong contrast to the less colorful and 
less chubby city-school pupils in Tokyo an! 
Osaka, 

Whenever a jeep stopped, crowds of children 
would quickly gather in hopes of getting o 
coramel or lemon drop from the Gis, ‘The 
soldiers seemed to be especially partial to the 

youngsters who were carrying baby brothers 
or sisters on their backs; and it did not take 
the children long to catch on to this, As a 
result, the older ones would quickly pick up a 
smaller child, and they would both hold out 
their hands fcr a piece of candy or gum. 

Mothers with children on their backs, 
though shy at first, soon overcame their shy- 
ness, in response to the contagiotrs grin oi the 
big Americans who learned to say “A-oni- 
Chae” (good day), and smilingly allowed 
their babies to have the sweets. 

Soldiers attached to Military Government 
ot tactical units in the small towns made 
friends easily with the children. Some little 
Japanese boys diving for abalone along the 
rocky shore of the Pacihe proudly displayed 
their catch, diving masks, and knives to the 
American soldiers who were interested, in 
hopes of getting “cigarettos,”’ 

It was a common sizht to see a GI teaching 
the children American words for ordinary 
objects at hand, and the children in turn would 
repeat the Japanese words for the same objects 


Buckwoouds Japan 


as they chewed Ameri 
con gum provided by 
the The 
mothers seemed ti ap 
preciate this fmoendli- 


ness, but the fathers 


tencher. 


or menfolk generally 
showed no sin of ape 
provi on their expres 
sities: faces (pages 
aha. ST); 

The ordinary pen le 
of Japan seemed ta be 
learning that the (Gl 
far from. beinw the bar- 
maric monster they Bor 
been thught to expect, 
was a friendly yentle- 
TUL 

Local shopkeepers in 
the willaees: were st 
ally glad to welcome 
Americans, not aniy for 
the obvicouws renson of 
dowe a profitable bust 
ness, bul ales becouse 
they hol learned to ex- 
pect courteous dealing 
without looting oar 
ri barks ireaiment. 

One instance will i 
lustrate the kind of 
Occupation our men 
WEE Carrying: out 

Ona narrow rond 
near the edge of a small 
town in southern Hon- 
shu a jeep came to a 
bridge blocked bv a 
red hore trving to 
pull a wagonloud of 
used lumber, The 
bridge had sageed 
somewhat and there 
was a & or &-inch rise from the bridge floor 
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to the toad proper 

The front wheels of the wigon Were nesting 
nitainst this rise, awl the Jap driver wis push- 
ing on one wheel while the horse strained 
to budge the load. 

As the 
renaced his hat, bower! low, gn helpless, 
repeated, “Tam so sorry,” The GIs backed 
the jeep out of the way and the four of them 
got out. Two of them each pushed on a wheel 
while the others pushed from the rear. The 
Jap urged the horse lo strain once mere, and 
the wagon moved up the rise and off the bridge, 
tw clear the road, 

The Gis gave the Jap a cigarette ond 
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climbed back into their jeep as ihe driver 
bowed many tines, repeoting, “Thank vou, 


thank you, thank yoru.” 


Aummerican PMealth Program boopresses 
the Jupimese 


The Japs cannot help but be favorably in 
pressed by such treatment. and by the con 
acientious and effective job our men are doing 

Phe work on health and sanitation, such 
® DDT custing, inoculations, and purniving 
water -supplics is take an 
impression which should be long reniembeeredd, 
even if such measures fire chielly a protection 
flor aur Occupation personnet. 

Another omaxzing thing to the Japanese ts: 
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Baby Talk in English Fails to Alloy the Tears of a Nipper Lost in Sascho 
Lmencona gave their learte to the former enemv'sa children, They found them well behaved. Candy 
ond gum promptly spoiled a dew. Stothers appreciated Gf interest in ther babies, bot most inthers remuimed 
poker-inced (pawe 314) 
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For Gripping Silk Threads, a Finger-tip Weaver Files Mer Nails Like Saw Teeth 


NO Tatter bow wexed, she cunnot afford to bite ber foils, the built-in tools of her trade (opposite page) 
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the volcano were bare of trees except for 
recent plantings on the lower slopes. 

Fumes and vases of eruptions several hun- 
red vears ago had killed all the vegetation, 
and now only coarse grass grows on the shops 
The Joponese Army had used these prassy 
slopes for maneuvers anc training. 

We drove over winding cinder rods, past 
a U.S. Marne radio and meteorology station, 
to a Shinto shrine and a Jap weather and vol- 
caro laboratory ot the end of the road, about 
a mile from the crater’s edge. 

Clouds of steam were boiling up from the 
top of the steep, cincdery cope, Since the wind 
was blowing from us to the crater, we were 
spared the discamfort of inhaling the sul- 
phurous fumes, | 

We made many detours to avoid ‘soit- 
bottomed gullies varying from 2 to 20 feet in 
depth. 

Finally we stood of the edge of the crater 
and looked down into boiling clouds of vapor 
rolling out of the tremendous gaping hole and 
pouring from mytiad small openings in the 
inside wall, 

The combination of overcast shy, dark, 
cindery cone, gray clouds of steam, and strong 
sulphur oder was climaxed by the sight of a 
silitary figure of a man inca dark kimeno, 

He was sithouetted against the sky on the 
opposite edge of the crater, now visible, now 
blotted out by clouds of steam, and now visible 
again, 

We learne! that he wos the priest who 
tended! the shrine at the foot of Aso, Any 
wavering worshiper could be given a ready 
oy of the Inferno in the priest's buck- 
yard. 

RKirishima is a jong ridge with a pointed 
conical peak at its eastern end. On this 
amoking peik, according to Japanese bellef, 
the grandson of Amaterasu, the sun goddess, 
descended from heaven, | 

From this august grandson was descended 
the first Japanese Emperor, Iimmu Tenno: 
hence the reference to the Emperor os the 
Son of Heaven, 


Remnants of War and Typhoon 

The steep eastern shore of siuthern Kyushu 
along the Pacific Ocean presents many fine 
Views of fishing villages in little bays and of 
vertically dipping rock outcrops instead of 
sandy beach in places. 

In this area, as well as on most of Kyushu, 
can be seen excavations in the hillsides and 
especialiy along toad embankments. These 
were dug during the war for gun emplace- 
ments, for road blocks, and for shelters ane 
slorage places, 
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Also in this region were many spectacular 
evidences of damage from the 1945 typhoon. 
The heavy rain caused a number of landslides, 
and in many pices the washed-out roads were 
ie being repaired. The strong winds had 
jlown down many stands of pine and sugi 
timber and had destroyed a sizable portion of 


the season's rice crop, 


The much-indented shore of the Inland Sea 


and its many small tree-covered islands are 


beautiful to see. The group af islands in the 
Pacihe off Matsushima (Pine Isinnds) is o 
national beauty spot, 

These islands are small hits of sandstone 
crowned with the typically Jopanese, gro- 
tesquely shaper! red pine and black pine, 
Pinus densiflora and Pinus thunhergii, 


Among the “Japanese Alps” 


Central Japan, along the Riso Valley, source 
of much hydroelectric power, and west to the 
Sea Of Japan bag many rogeed rides: the 
stalled! Japanese Alps, which retain their 
snow late: into the summer. Ontake and 
homaga Take, at about 10,000 feet, domi- 
nate the scenery of the famous Riso Imperial 
Forest. 

Aside from the mountains, volcanoes; 
coast] villages, and ocean islands, some of 
the most scenic wepects of the country are the 
people themselves at their work, the fishermen 
in their smal) boats, the loggers and charcoal 
burners back in the hills, and the farmers on 
the terraced hillside patches or muddy valley- 
floor paddy fields. 

The development of a tourist trade which 
woul) take Americans and other Allied na- 
tivnels into backwoods Japan could serve sey- 
eral useful purposes, | | 
‘The scenic beauty would provide real en- 
joyment to the tourists; the money Spent 
would give the Japanese badly needed foreign 
exchange to permit them to buy our prod- 
nets; and exposing the people to foreign peace- 
ful ideas and customs would help promote 
international understanding. 

such understanding would undoubtedly con- 
tribute to the realization of the newly drafted 
Japanese Constitution's renouncement of war 
#8 an instrument of international relations.* 


* For full let of article on Japan and the Japenese 
Empire in Tue CononAne ae inenidation tales 
to the National Geographic Magazine," 18991046, 
espectaliy the following: “Japan and the Pacific,” by 
Joceph C. Grew, April, 1944; “Pace of Japan," by W. 
Robert Moore, December, 145; “Behind. the Mask 
af Modern Japan.” November, 1945, and “Unknown 
Japan,” August, 19427, both by Willard Pricey “Geog 
mph of Japon,” by Walter Weeten, Joly, 21: and 
‘Japan, Child of the World's Old Age.” by William 
Elliot Griffia, March, 1933. 
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The Flying Telegraph 


By Josern F. 


SPEARS 


Liruienunt Colomel, Mgnal Corps Reserve, 0.5. Arey 


With [Mustrations fram Official U.S. driny Sigual Corps Photographs 


N THIS DAY of such developments 45 
[este contact with the moon and radio 
BS. puidance of rockets and ainplanes, it may 
sutprise many to learn of the high place still 
held by one of the oldest forms. of military 
communication—the homing pigeon. These 
ei bert Mmesseniters plaved their part in many 
campaigns of World War 1. 

One such birel was Jungle Joe, a four- 
month-ald pigeon dropped in a parachute 
container with an American airborne patrol 
far beyond the Japanese lines in Burma, In 
the jump the radio operator was lost, and 
the unit was thus deprived of radio contact 
with headquarters. 

Jungle Joe spent seven days in a small 
bamboo container while the patrol collected 


viluable informintion on Japinese isitions 
and troop movements: Then he was liberated 
with an titfment and secret message, Flying 


225 miles through hawk-infested country and 
ower lofty mountains, he delivered the fate- 
ful bit of paper which led ta capture of a 
large Section of Burma by Allied troops 

At another time, an Allied unit operating 
on the border of Burma and Siam was 
attucked by averwhelming Japanese forces. 
All ratio codes were destroyed to prevent 
capture, and the Allied commander in the 
ares lost contact with the retreating unit, 

A Mitchell bomber was dispatched -with 
Burma Queen, 9 five-month-old blue-checked 
hen, and she was sucresefully parachuted to 
the open arms Gf the trovps lelow. Released 
with a message at 6 agm., the bird traveled 
320: miles actoss the Burma tmountains, arriv- 
ing at her loft at 3 p.m, the same day (p. 535). 

Burma Queen proved a credit to the Signal 
Corps by accomplishing her ovssion: despite 
the fact that she bad had only 11 weeks of 
training andl was released 120 miles off the 
course she hod been trained to fly. 


(31 Joe Saved a Thowsand Lives 


Another pigeon, GI Joe, is officially cred- 
ited with saving a thousand Allied soldiers’ 
lives in Italy. 

The fritish 56th Infantry Division had 
requested alr support to tit! in breaking the 
German defense line at the heavily fortified 
village of Colvi Vecchia on the morning af 
October 18, 1948, As Allied planes were 


aT 


about to take off on a mission that would 
have bombed the town off the map, GI Joe 
arrived with a message stating that the vil- 
lage had been captured by o British Infantry 
brigade. ‘The attack was canceled just im tine. 

The time on the message revealed that G] 
Joe had covered the 20-odd miles in as many 
minutes, Mow in retirement at Fort Mon- 
mouth, New Jersey, he recently was taken to 
England to receive the Dickin Medal from the 
Lord Mayor of London. He was the first non- 
British bird ot animal to win the award, equal 
to o Vittoria Cross for humans, 

On Guadalcanal oa signalman received a 
message from an officer, folded it, tucked! it 
into a plastic capsule, fustened the capaule 
to the leg of one Blackie Halligan, homing 
pigeon, Army of the United States, and re- 
leased him into a fusillacde of Japanese fire. 

Fraements of steel tore into the pigeon and 
knocked him down into the tortuous thorn and 
scrub land. The message foiled to arrive on 
lime: it should have taken twenty minwtes. 
But five heurs later, maimed ond bloody, 
amit down the middle, Blackie reached his 
trailer loft, still bearing his message. 

In French Morocen a bluc-checked pigeon 
name) Lady Astor few 80 miles to deliver 
an important tactical message, When she 
dropped exhausted into a Signal Corps loft 
she had been shot ewice through the Crop and 

once through the wing. 

News by “Pigeongram”™ 

Members of the armed forces were not the 
aoly ones to recognize these winged couriers. 
War corresponients frequently used the birds 
when they lacked other means of communi- 
catior. 

During the war, articles in daily newspapers 
saannuteL nies bare the statement. in the dnistine. 

“yia pivean.” Behind this terse notation was 
often a story as gripping as the news that was 
printed. 

In North Africa; David Brown, war cor- 
respondent of the British news agency, Reu- 
ters, sent the following. pigeongram: 

ITALIANS STARTED EVACUATION OF 

GAFSA ONLY HALF HOUK POST FORMAL 

ATTACK UNDERWAY TEN O'CLOCK MOV- 

ING TOWARDS EL GUETTAR AMERICANS 

MOVED INTO GAFSA. AGAINST ONLY 

LIGHT REARGUARD RESISTANCE ABOUT 

ERLEVESN O'CLOCK. SIGNED DROWN, RET. 

TRRS CORRESPONDENT. 
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At the Desert Training Center tn Californin ao Tank Commander “Single Tosees™ o Pidteon 


In training, the birds are often released singly, but in combat operations “double tessing™ is the rule, one bird 


carrying the orisinal message and the other a dopllcals ATTY @ipemonde sows that faite like company gad 


work. best when released in patra. The homers enable armored-speitheads to operate under radho silence, 
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[In bringing: thie first news 
of the fall af (Gafsa, the 
nite Yank mude a 9O-mile 
Hight in JO minutes: Vank 
further proved his worth by 
carrying several wrtent mes- 
sues loter im the African 


Carrie Nery: 





For another war corre 
epontient a blue-checked 
cock, No. 783, carried the 
following message forty miles 
in forty minutes Enenry 
evacuating Tebourba Tunis- 
wore This wns the out- 





ate world’s first word of the 
fall of the Tunisian town, 
whieh clitmaxed several dave 
of hard hghting and paved 
the way for Allied capture 
of Bizerte and Tunis, 

Phese are end a iew of 
fhe thousands of wartime 
achievements of homing 


PLEeCenys, Line nigte 1M) foni=- 





pany alone delivered: six 
(howsand messages in a 
month 

At the close of World War 
T, the Signal Corps Arm 
Veen Service head. trunner 
rere than 3.000 enlisterl 
men and 1s0 officers in the 
technique of scheoling and 
hie ble bites. AmeErt- 
Wn pean companies, plo- 
tnons, tnd detachments 
served in all theaters of 
operations, Much of their 
work felatecd to teehiined-the- 
ines activities of our Office 
ot Stritemec Services 

The pitean in the Army, 
ike its human civilian coun- 
lerpart, Undergoes an im- 
nense Chine lis home i 
chanmed, 15 hotits ore mor 
ned, its duties are new ane 


cre 


SE resrry Phe biter! oust be 
by 


eSpecnillty trnmned. and made 
to hl a specialized joh, de 
pending upon the branch of 
Service ta which if is-ascivnedl 

1¢ the homing pigeon 
learns ts duty it may ride 





Wing Feathers Open and Close at Every Stroke 


In w# Jeep or atioard g ship How eich feather plays tts part iz revealed by the camera's split-secend 
[ i I i 7 , | . th f , a! h f 1 oH ! tirecr ; 1 | i i 
hy i} mf Mirani : ake carried f , Ay Lil = I a UYt ral re | i LE Lone Lin] | ee 
= Pak pet ET) POT TEI BF PSAs fa Puech 2 2 remnan 
a a S&S Elion 0) i While F i i ; 
aoe hack or on a wa eth et nog or on uirplune pilot feathers the prpoller of @ dah 


iy ye Po icles 7 er i bi | r " | aL 1 | es . i } E 
OS Ses, OF fo. On Ba oemgine. In the dewnstroke (bottom) all wine feathers are closed 


aa 
Fag 
aun 
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“Private Jungle Joe Reporting, Sir” 


When only tour months old, this sturdy bird wap dropped with an airborne patrol behind the Janaterse 


lings in Hurma. 
| 


and aecrel tietsige thal wus reg ene tple fore co pet Ta 
secret mission in a manner which even yet 
cannot be disclose! Wherever the Anny, the 
Navy, the Coost Guard, or the Marines go, 
A pigeon may go also, 


F-Mile-an-hour Speeds 


During the war the Army Pigeon Service 
trained) 54,000 homers, of which 36,000 were 
sent abroad for active duty 

Greal advances were made in training the 
birds, Speeds andl distances achieved by 
hOMers Used in our military services have 
elindiv mireased. Adiw fights of 4500 miles 
ado day and speeds of more than 70 miles on 
hour under bdheal conditions are not wncommon 
mang. the better-traingd Army pageons, 

During World War I, the pigeoneer was 
happy to have FO percent of bis birds return 
to their home [oft Today the pigeoneer 
would be greatly disappointed if he did not 
recerve returns af more than %S percent. 
‘ce Soah sent out the dove which Tre 


7 f ci =] i ror 
Rcleasec, ine How 225 miles aver se © 
j lire section of Horma to Allledl (rope 


i the country’s highest niouttaines toe deliver an ureent 


(page S31) 


turned to the Ark with an olive leaf the “fiving 
telegtaph"” has been delivering information.* 

The use of pigeons to camry messages is as 
Old at Solomen and the ancient Greeks, who 
probably learned the art of training pigeons 
from the Persians. The names of Greek 
Giympic victors were carried hack. to ther 
VHT inte PaO With Dorin ih 
sTincts. 

In the time of the Romans, Pliny writes, 
immense prices were given fo pigeons. “Nav, 
they are come to this pass, that they can 
reckon up tbeir pedigree and race.” 

Documentary evidence of the se of the 
homing Pigeon mm war dates from 43 b,c. when 
Brutus was besieged in Mutina (Modena) by 
Nurk Antony, and the consuls Hirtive snd 
Pansa, with Octavianus, came fo raise the 
Che consuls communicated with Brutus 


cities bi 


SEPe, 


*Sce “Man's Feathered Foetmi: of Longest Stund- 
Ing; by Elishn Hanson, Nationa Gooomaraic MaAus- 
FINE, January, L926: 
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Burma Queen Flew 320 Miles Through Burmese Mountains in Ning Hours 


This roa chnperd heroine, a bloeechecked hen, brooke Wir) of the plhctit of nm Allied unit hard. pore ot | Hu 


Jope in the Barmn-Stum border area (page S41), 


by pigegns, which few over the heads of the 
besiegers, 

An actual pigeon post was established in 
Hoghead by the Saltan in 1150, 

Piewons were regularly used by the Saracens 
during the Crusades, and when King Lowis UX 
of Prance invaded Egypt in 1249, his arrival 
at Damietta was reported by pigeon to the 
Sultan at Care. 

At the siege of Haarlem in 1573, William aj 
rnihve 2ent homing pigeons to encourage the 
defenders. Qne fell into the hands of the 
siuiniarts, who thenceforward tried to kill 
every bird fying near their camp, 

During the months of the Siege of Paris 
in the Franco-Prussian War of 870-71, some 
150,000 official and o million private messages 
were carried into the city by the. winged 
couriers, Many pigeons were sent out by hal- 
loon, By tse of microphotography, a single 
mird could carry films bearing the equivalent 
of 40,000 messages, Letters and even new> 


Beth sere make sien) eouricrs 
L) fo 20 (nites an males 14 to 07, With « torger head. bill, lees, and feet. broader Nhoulders: and sitotaect neck 


Female homers werk 


papers thas photographed were enlarged and 
read by magic lantern, 


First Nlilitary Pidgeon Lofts 


This effective use of the homing pigeon 
brought the bird international note: and Ger- 
many became one of the first tations to estab- 
lich military pigeon lofts 

Pigeons were introduced into the United 
states Army in [878 when the Sienal Officer 
purchased some from a Philadelphia fancier 
for Col. Nelson A, Miles, commanding. the 
stn Intantry Regiment in the Dakotas. How- 
ever, inexperience and the prevalence of hawks 
were minwet insurmountable handicaps bea bee 
Indian country of the West. Later experi 
mets at Rev West, Florida, and alone the 
Mexican border were only partially successful 

Up until World War [, no organized 
pigeon service existed in our Army. The use 
of pigeons had been left te individual com- 
manders, In July, 1917, Gen. John J. Per- 
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Poker-faced, a Pigeon Suffers a Miessnge to Be Afixed 


Aer: 


in. this stumifan 
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hole through his breast: 
and President Wilsat, 
last al 
ih Toho his mission 
heir WeTE 
mounted antl are on ex- 
hibition at the Smith- 
soninn Institution, 
Washingion, Db. © 
The Alocker. 


whi ht aie jars 


live 7 


incther 
Wwar-wounced hero, wie 
iwairtded the 
misherl Service 
und the French 
Ce (Guerre, Thouch the 
norm lite spn 
nigedn is five to eight 


He lived te be 21. 


Listim- 
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(roix 
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The Kat aor, Fi fon 
Slethoseloh 


Even mure of np Me- 
thuselah s the oow 
wirle-famicus: bird, ‘The 
Keer, 
this German 
pigeun 
when the ¥ank=sstormed 
& front-line trench cir 
ne the Aleuse offensive 
ol 1918, 

The bird was browe,ht 
to this country after tha 


Wir. Ane Locka, despiti 


‘ 
ALS ih VOLUNUSTEF 


military 
Wis Captured 


mis 30 years 


Sel Ff 
1 COMA a- 
i 


‘oA Man—ie 
& Stull tatherng some 
of the Army's finest 
he 


hl to ] 


AOMIne Dies 


Le Tueconeer toa atioch 


bes tn i rim bd De . = + 

Pei earl i Spd lingevity record of the 
(hoe Tueate capsite of lent plastic to the messener's lee bofore the dowel! dogs ; (oa : 

Th I i 1 Muy DITO PRS veo 

ba Tet] Phe [ngeon is then alowed to jewie of tte ion volitinn Lorts fon- : eta) Wo fs plead 


ind jowrsbhird size 


r ai 
Miner Lp 


mode in twr-tird 
Here ahown 


ateon’ nick 
coin ertimeril the 
ching, Commander in Chief of the American 
Eapeditionary Forces, sent oo cablegram 
strongly urging immediate establishment of a 
pigeon service, and his Chief Sienal Offtees 
French, Brith, ane German we of 
pigeons in declarme, “There is no longer any 
doubt of the immense import of this service, 

Pigeons thus became a regular part of our 
mbtary cat ihlishtnent, and several birds won 
i place among the immortal heroes of World 
War | 

Outstanding were Cher Ami, which browght 
word of the plight of the “Lost Battalion,” fiv- 
ing 40 kilometers (25 miles) 3 


in 25 minutes 
with One lee shattered La ehiratne| aT ra | 


: oof 
Cited 


nce SOU ed 
The Kaiser still wears 
a 2eamles aluminum 
bearing the sex) of 
‘Town. He lives apart 
a little white loft with 
Ais home is equipped 


mcd having owe 


brane] the 


arial | 


identification 
(sermin im 
from the other Girds; in 
his mate, Lady Hell 
with an é@lectric heater. 

Dunne World War 
man Arny birds were captured and are tr 
stationed al Fort Monmouth, But it i re 
that The Raiser has become so in 
with the American way o| 
Will hive nothing to do with these 
prisaners of war! 

Some months avo The Kater become 
tl, md it wos feared be did not have long to 
hive army alfficials made armingements with 





a number of (er- 


ported 
dactrinated Vit 
CPOCT RMIT he 


SETS 
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Dr, Alexander Wet- 
more, Secretary of the 
Smithsonian Institu- 
tion, to have the bird 
mounted when he 
pad away. But the 
expert treatment of one 
ol the Army's best 
avian pathologists 
brought him through, 
aml today he is alive 
atul healthy to celebrate 
his thirtieth birthday. 


Homing Ability 


Improved by Traming 


In recent years prob- 
ably no other Army in 
the world has devoted 
ne much effort and care 
to the training of | | 
Inet Pigeons as has our 
own, Similar work ts 
carried on by our Navy, 
which attained! consid- 
erable-succtess in experi- 
ments with homing 


nie Ins: as leur Alc As 


Tso y7. 
Vien handling the 
birds ore selected: for 


ther gentleness and 
patience, The task of 
training and caring for 
cur birds in wartime 
Was a deven-cay-a-week 
with work starting 
helore sunup and con- 
tinuing after sundown. 
ihe reward of the 
pigzeoneer dav in the 
hope that some day the 
resulis of has long. hare 
work might save a life 
uw deliver 4a message of vital Importance. 

The homing pigeon used by the Army for 
signal communication is a distinct variety, 
created throurh careful crossbreeding aimed 
at obtaining maximum distance and speed in 
controlled! and direct tight, 

4 food homing pigeon shi 
sturdy figure, a broad breast. 
hind parts, When viewed from above, its 
cut bine approximates in ecyiuily tteral tril ine le 
The bees shoulel be relatively short, the wings 
well musclert. 

Color is of litthe importance, but rich shades 
standing out cdistinet waned bricht: are 
indication that the bird is healthy 


peal, 


wot “Baombs Away” 


Bomb racks ond 
of pilisins are 
ard! Burts Queen, 

promi the hight 
by purachube (pages 


lan 
Witte 
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ile have a short, 
antl lizht, narrow 


H @iKe] 
and 11 


but “Birds Away” Will Be the 


1 new ieee 
Maced im the racks fo far ite huting ta troops beliw 
tk EL rast 


Ee Te Ele CEevttiinice 
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(rv This Time 
bomber over the Muro ares. Two erute= 
Fath Pf cnengeles 
Burm § jungle andl mountains 
in Word War Ul, were droped 


Lheke 
grew F chis Huy c 
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= 
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satisiactory condition. Dhave found it wally 


wise to avoid white of very light-colored 
HERONS, since tlt ey Affe | 6TH0rE readily Sree 
by birds of prev. A full-grown cock hind 


Stuld weigh from 14 to 17 ounces, and @ hen 


irom 3 to [6 ounces: 
Marital Kiss Seals Union 


A cock seeking a mate crows, struts.-spreas 
his tail, and otherwise shows off before the 
es he has selected. If the hen accepts him 
6 het mate, a matital kiss ensues. The cock 
ani ms his beak, and the hen places ber beak 
im his, thus sealing their union 

Instead letting Soalure toke 


Its COTE, 
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Young Homers “Pigeonhole” Themselves in a Mobile Army Loft 


Ewch remembers the location of its nest, aed plzeoneers say the blrde fy better WP not chanied to another. 


The Flying Telegraph 
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Even Though Their Loft Moves Every Day, They Soll Find Their Way Home 


In the tepe of training required for the bighly mobile operations of Word War il, Army trainers relnised 


the youn birds in bole afternoon without their wiual feeding 
bat since they are hungry and nigh) is nowt they donot fy far, 


Such fharhts familiarise them with the vicinity, 
Ad fret the trailer loft mowed only about 


a ele a clov, let (be chistaner is soon inerresed (pote 44) 


mnst pigeon breeders select mates for theit 
birds, thereby blending the most desirable 
characteristics of their flock, Pigeons ore 
mondramous and once mater! will usually stay¥ 
pairedl for lite. 

Breeders generally allow their pigeons to 
raise no more thun three “rowmls” a year. 
(he time varies with climate, but we vsnally 
mated our birds in February, Alarch, ani 
April, After mating, nest bowls of earthenware 
er pressed wood pulp are placed in each com- 
partment, with tobacco stems and other nest 
ing muterials such as wood shavings mtal by 


Porents Have Schedule as “Sitters” 


‘Two eggs form a aetting. The first t& laid in 
the afternoon of the seventh to the tenth 
day after nesting has started; the secund about 
44 hours later, Danger of one voungster being 
much larger and killing the other is avoided 
when the parents do not cover the first egy 


wntil the second is lair, Then both may hatch 
within on howr of each other (page 341). The 
mcubation perio ts from lf to 14 ilays 

Bath parents take turns zitting on the egys, 
The hen sits from about 4 in the allernoon 
until 10 the next morning, The male bir! 
cits the remainder of the day. Hoth parents 
feed their voungsters by regurgittion of the 
sulisiance knawn as pigeon s milk. 

When the young are five to six weeks of age 
they are vaccinated against pigeon pox, one 
common disease of these birds. ‘This is done 
hy plucking five. ot six feathers from the 
hireact and brushing the vaccine into the 
follicles, 

All pigeons except those specifically reserved 
for breeding purposes undergo training from 
the time they are 28 days old until they are 
of no further vulite ns message corrers. In 
the process some are weeded out, tor regardless 
af how @ond the parent stack i, a proportion 
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With «a Finwl Stroke of Its Weary Wings a Hominid Pigeon Prepares to Alight 


Hunger and teproacductiin are the hashe oeges that bring the bins bem, Bat biew thew finetl thelr wav & stil] 
pTaysiery fp; 550). Pigeons are monoenmius, and dese to return to the mate @ bebeved to be often stromeer 
Lion hiner. Initeocducte a oyul to make the bird return in fealotus binste ie inieceseary, saves the poihor ip, 545), 
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Housing (onditions Grow Crowded as Youngsters Eat Almost Their Weight Each Day 


Squala doutde thetr welght tn the firet 48 bore 
curdlike substance trom Lhe crop oF both parents; 
mires crepes. Feather upptar abet 


For twe or three cave thes eat- only pigeon's milk, a 
but soutt the-saft food i mixed with grain, alio from the 
t the sixth or acventh day, replacing fine, yellow, hairtike down. “Twins” 


ue the rule, often hy alichest aime simmltancoudy (puje 539). These squat with iheit mother at Camp 
Crowder, Missouri, pre §-day-old homing pigrons 
of the progeny is found unsuitable for messen- ting. The pigeoneer must take full advantage 


fer Service, 

The marvelous ability to return home from 
long distances is an inherited gilt of Nature, 
Hut to develop it to highest pitch and make 
lt of maximum use to min, constant training 
IS: NECESSAry, 

Before the youngsters can fly they are al- 
lowed mccrss to the settling care or aviary to 
mcquaint themselves with the surrounding ter- 
ritom. At the ave of 28 days they are released 
for short fights in the vicinity of their loft. 

As soon as these voung birds are sulficiently 
strong on the wing, they are placed in a basket 
and taken to progressively more distant points 
until they are able to fy 100 mules. The 
point? of releawe sheild te in the same-veneral 
direction from which the birds are expected 
to rin in line of cuty. 

Fach time the birds approach their loft their 
lrainer couxes them to land and enter as 
speedily as possible, This is done by giving 
a lew whistle and rattling o tin can contaimng 
feed. As soon the bird enters the loft he is 
rewarded with his favorite grain, 

When the traning of youngsters & Started, 
it must be continued daily, weather permit- 








of favorable weather, since exhaustion from 
bucking bad weather retards the development 
atl impairs the courage of the growing young- 
eter. 

We normally divide the training of homers 
inte two categories—short-clistance and long- 
distance fying, Young birds, or yearlings, are 
trained to fly yp to 100 miles, Exceptionally 
promising youngsters, however, are sometimes 
flown to a distance of 500 miles in their first 
veulr, 

As the bird grows older, the training becomes 
more strenuous until he is able to fy up to 
1,000 miles, Pigeons kept in good condition 
can usually make jong-cistance fizhts until 
they are five to seven years old. 


Nobile War Put Pigeons on Wheels 


With the outbreak of World War IT, hinw- 
ever, it was found that training pigeons to 
“home to a permanent stationary loft was 
not enough, Tactics and techniques of fight- 
ing had been drastically changed. In this new 
warfare major emphasis was placed on rapid 
enbality. 

To keep pace with last-moving modern war 


Pigeons Are About to Take to the Air—but ot to Fly 


eeset oul the container, a emall parachuice will open and carry 


f 700 to 1.000 fect and the plane's air peed should mot be 
nizht. ie float be dnfting tow [ar or injured by ott blaal 


= 
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Lest Radio Betray Their Position, Paratroops Use the Flying Telegraph 


Nome the worse for their parachute ride to earth, boming pigeons tiuke off with messages reporting. the 
lincding of pariicogpers in training at Lawson Field, Goons Collansihlt, cyiindir-type parachute equipment 
® mode in two sites, for tour of elzht Wrds, with 6-fo0l or O-foot chiite. 


we started developing mobile lofts, and by 
early 1042 we hadl devised a 50-pigeon trailer 
that could be pulled by a jeep (poges 535, 
539, 546). 

This was a revolutionary idea in the tech- 
nique of training birds. Pigeons actually hed 
become tourist, and their home was wherever 
the trailer and jeep might be parked, Our 
joh now was to train them to return to a home 
that was frequently on the move. Nobly the 
pigeons rose to the occasion. 

Under the system we developed, mobile 
training starts as anon a’ the bird leaves its 
nest. ‘The piceonrer spends mich time in the 
loft, feeding and watering the youngsters, to 
make them as tame as possible. | 

As so0n 2% the birds are able to try. their 
wings they are released in Inte afternoon with- 
out their customary feeding, Since they are 
hungry and dark is appronching, the birds do 
not wander far, bul they get a good chance 
bo observe the surrounding territary, 

During this training period the mobile Ioft 
is never allowed to remain in the same location 
more than ane div, but in the early phases it 
is moved only short distances—about a tnile. 
As the pigeons hecome stronger on the wing, 
these moves are increased! wp te five miles ane 





care i§ taken net to move to the same location 
twice, 

‘This method of training gives 4 commander 
DigeOn COMMinicetion on short notice: A 
mobile joft is moved to the new location and 
On the first evening the birds are placed in 
baskets and released from short distances. 
By the end of the fiith day the pigenmecr can 
five his commander communications from 
points $0 to 100 miles away, 

Time acd again, thrugh the untiring efforts 
if Signal Corps men, these birds have been 
trained to home longer distances to new 
ocalions in as litthe as seven or eight days 
nfLer ‘orrival. 








Nigh: Flight 


Pigeons have even been trained to carry 
messages at night, Patience and persistence 
suocecded in inducing them to reverse their 
living habits and sivep by day ond fly after 
tlark., 

Another achievement of specialized training 
was the development of twoeway pigeons for 
back-and-forth tights, ‘This was accomplisher! 
by allowing pigrons to feed of one point and 
obtain water and sleep at another. 


[In our training—at least officially—we did 


fi 
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Firm but Gentle Ie the Launching Huld of the Seasoned Pigeoneer 
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For Bulky Loods o Hack Saddle Vlessadge Molder Nilay Be Lsed 


Fur Fnanayte CSET hy weve Pe Lee Cay 
F aos i Fin, a 
altnin. the imaniiale rik cis up 


j } tT | hal it 
ite wo lin gw lon ret [neal @ Satie PEA 


‘ipimichera bal 


ittuched to the leg (page 346) Kt the hish spew 
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This Fine Handful of 
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wa Wendell M. Levi in Be standard work, Tae Pigs 


LU ft 1 cA . f 
ifoe Vere mela adentihentn toh irked HMO 


not use the Intriguing if fancitul method which 
have sugested for inducing retum by 
rl tking Tes eve i he pet cil pea lousy 
thie pizeon his mate billing and coding with a 
rival before sending him away. The moncga 
nous habits « 
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Pi¢eon Asse Been Selected for Breeding 
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A Pigeon Drinks Like a Horse 


Plenty of water must be kept in the loft, 
' 1 
ince pigeons felish a good drink anor also like 
a 
io bathe frequently, partics larly in wat 


weather iiaiie aru 
| ne mMceo ite = Tire cirrtie i‘. Trwretl Marc 


eli) lmstedicd of cinnping t= beak and tiltinw 
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Many-a Homer Fell under the Talons of This Hawk 


Two Americus soldier in Fronmce oceplay a awk that finally made the mistake of coming too near the loft, 
These tien comy carbines, but shotguns are provided hon lott 


Predatory birds give much trouble to Pupeoheers 
defense, Bold, honery raiders sometimes [ly against the protective mesh (puge 548) 
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L.ittle Fellows, You Tell 
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Disinfecting Kemoves o Pigeon's Nonpoying Passengers 


li parasites are mot controlled they may impair o bird's health and effinency. 
ie using the dip method, snaking the feuthers in a sodimm-thoonede 
anu afd even imnernin’g the hen! for an instunt with beak anal geet held 
when the piscon will crv 
lier is applied in powder form, 
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its head back daintily, it thrusts its beak. deep 
into the water and tukes long, deep draughts 
like a horse. 

Consequently, a drinking fountain mirct 
provide a depth of an inch and a ball to two 
inches of water at all times. 

[ have heard of pigeons swooping down over 
ariver or lake while in flight and stooping up 
water in their beaks, after the manner of 
swallows, but this is wousual. 

Overfteding is a frequent error of the novice 
and may result in spoiling “a goed pigeon, 
Too much food makes the birds listless and 
Sluguish. 
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twice daily—lightly in 
the Mom hy atiel More 
abundantly after their 
retum in the EVeniieg. 
Lf more than one tron 
Ing fiicht is made in a 
cluy. hires choule ie 
Fewarded after ench 
Tight with a few wrams 
of their chore feed 
The pigeon's diet cor 
este Of leguminous 
seers oratns, 


cere! 
green foids, and grit. 


Birds af Prey Often 
Attuck Hlowiers 


The principal birds 
of prey that attack 
piveons ure falcons, 
hawks, eagles, and 
Kites, In the faleon 
the preeon hos one of 
is most terrible ene- 
mies, astute, strong, ane 
Generally 
the Pigs cain escape 
bY Wee of Ths ‘need cnc 
evusiveness, but fre- 
quently one of owr birds 
arrived! at the loft torn 
antl bleeding from such 
Aan geri oftiack, 

In aregs heay 
fested with 
the Army Pigeon Serv- 
ice provides each loft 
with & shotwun for pro 
lection ol its 
(pare 546), 

[ have the 
shareshinned pnd (Coo 
pers hawks lie in wail 
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lor & flock of biriis 
about to be released, and in several cases, 
when the hawk: were apparently desperate 


for food, | have seen them even fly into the 
wire mesh on the | 
secure their meal. 
irom hawk: generally occur when 
pigeons are In training, The older and better 
trained the pigeons are, the fewer losses there 
will be, Well-trained birds are alert and hold 
They leave promptly when released, fy fast, 
aie diy Cc OFT take ol her CVESI* r action quick ¥V 
it Cay ct changer. 

Probably the question most frequently asked 
hut homing pigeons is,“ Why do they always 
come home?” 
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Pigeons Have 
Heturned Thotwands 
col el tlie 

Pigeons appe 
bach ite memory that 
wrouled pat the prover- 
bial elenhant to shame, 
Pigeon 
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world, and A hirrls 
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hundreds of miles— 
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The Flying Telegraph 
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Balloony Comes Down, Pigeon Goes Lp 
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=a Thi to them orieinal Ol foes the Wintel eaurer with mesure reporting the lontng of a» fires 
home loft Mole fread the Cnited States Naval Air Station at Lakehurst, New Jerse 
A nigean fancier te Liur Nay, Vell ae the Army, makes extemive use of homing pigeons This 
a oom rary! s Lhd hs Beem tossed by huind instend of being allowed to leave the box of | 
Rimont, Lang Shand, own areird (age Sal) 


Sew York, sold one of 
hit tine breeders to 4 shin cuptai 


s. Venezuela, Several months | 
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ord is the 7,200-mile journey made by a hom. After hearing numerous reports that pigeons 
ing piveon from Arras, France, Ww homedin become confused when tele in the vicinity 
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of racio stations, [ conducted several experi- 


Tanciers ments to determine what effect high- and low- 





have siinested various theories, including ltequency tadio waves had on the pigeons 
memory, light trays, air currents, magnetic homing ability. This was done at Fort ‘Man: 

*See “Our Greatest Teevelets,” by Frederick C. mouth, New jersey, home of the Army Piceon 
Lincoln, in the National Goeographiy Society's Hous service, where every conceivable experiment 
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Chickens Muy Be Satished with Dust, but Pideons Demand Hath Water 


Henlihy homers dolicht in a dip; hence, when one deciines to bathe, the wise nivennter knows it iz alek 


tit) ola jt for treatment. White sou on the 
chalky powder helo oak the fewthers 
and prolonminceed rainstorms (fume S551). 


a few hundred yarils of the pigeon lofts. 

Though I maintained a loft and trained 
pigeons in the lmmetiate vicinity of a most 
active radio station for several months, rot 
ance did we encounter any difficulty in our 
[raining program. 

(in the other hand, | had one experience 
which stl bas me mystified. Veteran pigeon 
Fanciers had told me they had found certain 
lacations, which they termed magnetic fields, 
through which pigeons could not fly. and main- 
tain their sense of direction, I dismissed this 
AS ust another story until | tried to train 
birds in Penn State Porest, New Jersey 

In this location the pigeons would tiv around 
crazily and when released at distant point: 
they would sometimes never return. to their 
home loft. Those that did return were hours 
late, We finally had to move about five miles 
away before training could be satisfactorily 
accomplished, . 








beith. Water ix “mill 
rakh-ressiont ond enables the pigeon to fly through any but Heuyy 


This white 


Washed out of the feathers 


Later a radio team, totintng for oversens, 
moved inte this same location and expertenced 
difficulty in sending and receiving radip siz- 
mits. 


The Nivstery of Harring 


Some Investigators feel that the anawer to 
the mystery of homing Ges tn the extremely 
heen evesight of this bird. We know that its 
vision is very acute and plays a large part in 
iis DPA. 

[ can well understand how evesight could 
be connected with the pigeon’s ability to 
ind its way over short distances and] over 
ground it had previously flown. But when 
i pigeon ts placed in a container from which 
it cannot see, is shipped a thousand miles 
in & Closer é@xpress car, ond subsecwently 
hes Dome aver territory it has never before 


seen, or When the bird is released from a ship 
$00 miles at sea where no lindmarks exist, I 
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lts Home Is Hidden from the 


A pigeon with fA message comes in fora landing 
iminecitintiely the tired will pray rhivgring the kot 
moved, How the mnt pe con return luundrodes of ml 
Challenaing mysteries (paee B49). To develop the 


cannot see how vision can be the wnswer. 

After having most theories: disproved, many 
people fall back on a stock phrase and con- 
chide that the homing pigeon has a “sixth 
sense by which the bird simply “Enows” the 
direction ta thy 
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miusion appear certam 
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pigeon must be a progeny of parents 
of proved) homing. ability It must have in- 
telligence. Jt must be physically fit, and it 
must be trained 
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Why does the pigeon 
home?” I can only 
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the rige nt 
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known as “milt” or “bloom.” Heavy and 
rohan rend rains, will decrense o 
pigeons eficiency nally force the 
bird to land 

Snow, sleet, and hail, too, have an adverse 
efiect: but low tenperatures alone are no jaigt'= 
tictilar hosard, j 


nomm; il 
bodw temperature t 


are) EVLeLy 


Sinte the pigeons 
about DOT." F., it 
sesses sufficient warmth and energy 
under extremely cold conelitions. 

When head winds are en ieons, 
like many other binds, wil reduce altitude sumnt] 
fiy as near the ground or water as possible. 
I have watched in it sea fly high 
above the Snipe and then desoencl pnd ¢ Wy 
near-by gulls by fying just over the crests ol 
wives. Somelimes «even going out of sieht | 
the trourh of the Wave. 

Pipeons normally fly at only 
feel, but our experiments m con) 
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Though a Leandlubber, the Pigeon Will Fly ower Water if It Viust 
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High-speed Photography “Freezes” a Pigeon at the Moment of Launching 
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Most interesting to me was the training of 

pigeons for use over large bodies of water— 
ship to shore, shore to ship, and island to 
island. Normally, a pigeon will not fly yolun- 
warily across Leree expanses of walter, and 
many a pigeon fancier has lost a race because 
his birds followed the shore line of a Inke or 
bay instead of taking the shortest distance 
across. If, 

But early in 1942 this new type of training 
was begun as a result of a need for pigeons 
for amphibious operations, Subsequently I 
worked off the east coast, near Atnapolis, 
Marviand, and also off Florida in the Gulf 
of Mlexier, 


A Natural Fear of Water 


I found that it was not necessary to do much 
training for ship-to-shore comumuntica tion. 
Since the bird had a natural fear of water, 
when he was released from the ship he male 
a beeline for home. These birds flew almost 
a true ovurse to their home loft, regardless of 
the distance they were released at sea. 

he pigeons had been placed in crates far 
below the decks before we sailed, and usually 
when they were released the ship wns out of 
sizht of land. Th one case they were released 
during « fog, but their time of arrival was pot 
affected, Their average speed over water was 
greater than that over land. 
Much harder was the tosk: of training 
pigeuns for flying from shore to ship, To 
cain success it was necessary to take your 
birds before they could fy and place them in 
a loft on board ship. 

Each day these seagoing pigeons were al- 
lowed to sit in their observation case atop 
their loft to view their ship and the water 
abowt them. Never in their training carcer 
were they allowed to fy over land. They 
were strictly amphibious birds, 


Imitating Gulls Almost Proved Fatal 


During this entire training period only one 
bird was lest. He perched atop a smokestack 
and was suffocated by the fumes, We alminst 
lost another when he joined a flock of gulls 
and attempted to land on the water the way 
they did. 

With the coming of peace, the Army sold 
its surplus pigeons to private fanciers, and 


seographic Mayavine 


many are now being used in the sport of 


pigeon. facing. 


In the United States, as well os other coun- 
tries, this sport has many devotees. Nowhere 
is it more popular than in Belaium, where 
nearly every village has its société colombo- 
phile, or pigeon club, There in 1818 the first 
long-listance pigeon race of over 100 miles 
wis held. In 1820 the birds were raced from 
Paris to Liége, and three years later the first 
cross-Channel race, from London to Belgium, 
took plice. 

Belgium = annual Concours National, a race 
of abowt 300 miles from) Toulouse, France, 
to Brostels, was: maugurated in 1881. and 
in the same year the first regular rages. it 
Great Britain were held, from Exeter, Plym- 
auth, and Penzance to London, ‘The speed 
attained at that time was about 1,250 yards 
per minute ond was soon to be surpassed, 
One of the winners in subsequent races of the 
London Columbarian Society attained 1,436 
yurds per minute, 

Fach loft is equipped with a trap which 
permits the bird to enter but not to leave. 
In races, specially designed clocks record the 
time the pigeon “traps,” 


A Pigeon That Walked Home 


Sone enthusiastic fanciers will tell you that 
their birds ‘will come home even if they have 
to walk—and there are authentic cases of 
pigeons actually walking home. Clarence dir. 

Clarence’s home loft was at Fort Mende, 
Maryland. One day, on a routine training 
flight, he and several other pigeons were ne 
leased at Odenton, Maryland, a short distance 
away. At sunset the birds were safely home 
—all but Clarence: he was A.W.O.L. for rea- 
sons then unknown, — 

The next day one of the soldiers was walk- 
ing down. the road in the direction of Odenton 


when he sighted Clarence—walking home! 


Somehow he had fallen into a pool of ofl and 
his feathers were so plastered that flving wis 
impossible. Being a dutiful pigeon, Clarence 
took his bearings and started “picking ‘em 
up and laying ‘em down" in the manner of 
the infantry soldier, strutting steadily along 
the road toward Fort Meade and his home 
lott. 
A homer if I ever saw one! 


Notice of change of address of your NATIoNAL Groorapnic MAgAgiNG shonld be received 
in the offices of the National Geovraphte Suctety by the first of the month to affect the follow- 


ing month's: mncwe. 


For instance, if vow desire the address changed jor your June issuc, The 


Saciety sould be notified of vowr mow address not later than Afay frst. Be sure to include 


jour postal sone member, 
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Just wait, cowboys, till you ride it! 

The new Super Chief, all new from head-end 
to tail sign, will embody up-to-the-minute 
rail travel features, providing the utmost 
comfort in smooth-riding speed. 

The schedule will be new, too! 

The Super Chiet will depart from Chicago 
and Los Angeles every. day. 

This fine all-first-class streamliner will be 


one ot a whole teet of new Santa Fe trains 





soon to be announced. 


SANTA FE SYSTEM LINES... Serving the West and Southwest 


T. 6. Gelloher, General Possenger Traffic Manager, Chicago 4 











hove. od Petre, “ segs! The quick-stopping 


ubility of dction-Traction on wet pavements is 
only one outstanding advantage of the Genernl 
Squeegee Tire. Dt completes the penee of mind 
that comes from the blowout protection of extra 
carcass strength... longer, safer mileage from 
W top-quality rubber... quieter running from 
straight, free-rolling ribs. These features make 
The (heneral Squeegee cost a little more—lut 
icorth moweh moore, [ts truer than ever that the 


least of the difference is the difference in price. 
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WET ; Pu yy, 


Your Hoover Dealer ic now ready to show ‘you 
the naw De luxe Hoover Cleaner, Model 61, 
complete with cleaning tools (not illustrated), 


THE HOOVER COMPANY, North Canton, Ohio; Hamilten, Ontario, Canadas 
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THE RAILWAY TO EVERYWHERE IN CANADA 











One On the Kange...ani everywhere | else 


«+» THE WORLD'S SMARTEST, 
FINEST PERFORMING PORTABLE RADIO! 
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To tome ko Lhe five interniutional short wave banda, from 326.95 to S985 (rent Cogei prices slightly digher; 
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wie, De iki 


NEW TRANS-OCEANIC PORTABLE 


TENITH RADIO CORPORATION, CHICAGO 39, ILLINGIS © 20 TEARS OF “RNOW-HOW' IN RADIOMICS EXCLUSIVELY 








Can you spot the stumbling block? 


Johnny can't quite get the hang of this ele- 
mentary 1. Q. test. But before you put him 
down a “dull"—let's inquire into hie diet. 


Were the same inquiry made inte the eat- 
ing habits of most American children, the 
restilts wiotld be heartening, But there ure 
still too many, like Johnny, whe go to school 
with a watery beverage and a bun in theit 
stomachs: (r—worse—po withoul any bir emat ke 
fast at all 

Fortunately, more and more parents ore 
learning how to provide better meals. Let's 
hope that soun the A, B, C's of goud nutri 
tion are éamething every parent will know, 


We ot National Dairy know & lot about 
fea. far hy = supply man different kines af 
t. Especially nature's most nearly perfect 
food—milk. We've gathered together many 
uf tlie country 3 bay speci lists—ond pecs eel 
their skills—to study milk’s propertics, its 
its even increweing possibilities 
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of oa chemical resource. 


This reeearch has helped the whole field ot 
nutrition, Bat the food needs of a nation like 
ours don't stand still, We expect to contrib 
Hie even mere to AericH & hte leew lth 


Dedirated fe the wider lee nul fetter uncer- 
standing of dairy products ax human food 

ie i Panee fer fri deceoriertenad tif heh 
jwurce of 
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orogens aad moterials as a 


aad in the fowns and Gites of America, 


NATIONAL DAIRY 
PRODUCTS CORPORATION 
AND AFFILIATED COMPANIES 
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(iid and new 


South these days, youd hehef..owith every factor favor- 


Moder factories rise but a atone's Ing industrial growth aod prosperity. 


Jin thre fastest-crowing industrial 


Chora w from scenes unt story bowk 
area vou Tl tind new opportunity: for 


chart gd teaedition all alone the 


if H i ' ,; # vin = ° | 
‘00 arnle Southern Hailway Svaterns, vour busmess, too...in these chani- 


Ing times... when vou "Look Ahead 
dik South.” 
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And there's @ regaon.., 
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realistically have cisrovered that the 
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| The Southern Serves the South 
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siast, Available for Som or 16mm film. Ew: ry Palin i 
Bell & Howell Company, 7104 McConnick Road, Chic ig 
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Timed for your most glorious Vacation... 
MILWAUKEE ROAD‘S 





between Chieago and the Pacific Northwest 


ro SVE Oomuomer «travel, the 
| (hoops Hiawatnas wll start 
operating inadvanee of recetving thet 
full complement of postwar equip 
nent. Ven of the care in each twelve. 
cor train will be brand new and bril- 
liantly different. As soon aa they are 
delivered, two distinctive, new, all- 
ren cir. will replace thie Prewiny plea pie 
Ing cars temporarily 1 service. 

The dicsel-powered OLVYMPrias 
Hawattiras will offer many new ad- 
vantages in luxury, 
and niling ease. You'll enrich your 


ee a epee 


western vacation by taking Vie Mil- 
wankee Hoad to Yellowetene: the 
dude ranch country of Montana anil 
Wieshiingeteny: the Grand Coulee. and 
Spokane lakes area, ond the Seattle- 
Treoma region with Mi. Ranier, Mt. 
Baker, the Olympic Peninsula and 
other Puget Sound attractions, 

Free Paecetion Information 
Write today for liberotore on ¥ acu tine 
im the Northwest Wonderland via the 
Ciovarnas HiAwATiAS, tmewest reer: 
her af the Spocdiince feet, Address F, 
NN. Micke, Possenger Traffic Monier, 


Vth | pion Staton, tithe age ti, Til 


,. THE Mi LWA UKE E > Ro. AD 


Your Friendly Hos! to the Pocific Coast 
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. Dream, with the comnmoger, the music 2 


it. Hear, with the artist, the rich harmonies ar 


i r eo el i : | 
delicate shadings of bis thterpretati i Revet TED TTL 


i ? AE a (| ; wer 
ne Vou Ve oen wished to lear it—<all ot it 


the Atusanlvoric. 


Whether you play radio or recordings, it won 


drotely recreates the natural color tone of every 
TOLES are Celt tinier lhe iy ces] of ith 
epeake fo you with a clarity and: realism you've 


never known before from radia or phanegranl 


prosTanme Lon genie Ari: 


Listening to FM 
strong FAL) veu now share in radio's ereat tritemol 


Set IMNferrerence 


over static, fading, and 
magic of the new G-E &leéctronic 
all 
the minsHoon Your records. 
You ll 
inmarred periection of 
the original performance. 


Through the 
Beorodierr vou leas 
enjoy them if the 


~~ GENERAL ( 





eee in all the glory of natural color tone 


with this superb FM-AM racdio-phonograph 


To produce the Musaphonic’s magnificent cab} 
the work of Sheraton, Ch 


cat modern designers inspired cabinets worthy of 


EELS, mrencdate arid the 


ie: cy rhe wie lil | PreAL THeeee i] tatrtime»nts. 


Now. at your Niu apolar iralers Vou can see 


and hearthisgreat clectronicintriment, created and 


Stilt to Gongoiew beaity to the most pracioins home, 


Yours for the asking—this handsomely illo: 


i 
trated bookler which shows 






_ the many beantiful pericdd 
y 7 cabinetsot Musanhonic. Fors 
. tree copy write: Misanhanic 
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Elecinc (Coo 


=_- Connecticut, 
ELECTRIC >) 


104) (oenera] 


Hrideepar+t, 
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ADIO-PHONOGRAPHS <= 


Yoo'm ot of the city now, 


Vou settle bark will) a sigh of relief, na the world 
gock hiding by your Muli window 


You're out where the rev? begins... 


Perk your head on the cushien ond your 
cores in the closet, You're serene ond secure 
in your awn Pullman room. 


Nerd anything? Jit baer for the porter, Wait 
privacy? Simply clase wour doe, Like to mingle 
with others? Slip dew to lhe lounge car reerved 
for you and other Pullen possengers, 

Them beck to your pom for some qinet tending, 
Peele ce refles Lari. Fs ery thing Tim rn ff nti 
fortahle ono Pullman! 





MEW TYPE PULLMAN CARS ore now im service on some roilrosd 





Feeling drowsy now? Watel that big 6-foot, 5-meh 
be) alike out of the wall! Te's softer than the sheep 


yiu don't dae fe coun! to pet bo sleep. You caan 
ite thoan cool, eon ehoeta and drift off to denis 


mo ute Put Osorio. 


Comes the down—you're up with o cleor 
heod in your oir-conditionad room, Tempera 
ture’s just right, becouse you regulotod ff 
yourtel!. Private fotlei, woth basin, ond 
towels ore there. Apd late of light for thav- 
ing of thet big mirror on the cobine! door, 


No wimnuler vou look Ike you're slepping out of 
cellophane when you step down from @ Pullman 
ror. Vow meet all the way... you get there on ae 
nendable coilrond wchelled... aod you get of mght 
in fowes, curnvenient lo everylamg! 


Sei Whbenevaht Sirld j. , . 
Wherever YOU 0.0. 









y 


THE SAFEST, MOST COMFORTASLE 
WAT OF GOING PLACES FAST! 





limes, ow being built for others. Sponavs drowlng roorie, bed- 
rooms with enclosed toilets, duplex roamettes that rival the coat 
of 6 lewer berth—these are aineng the accommodations that will 


give you even greater comfort when you “go Pullman.” 
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The most important watchmaking 





development in over 200 years..! 





Cp Elgin’s DuraPower Mainspring! 


lf eliminates the greatest single 










couse of watch trouble. And it 
delivers a steady flow of power 


for greater accuracy 


Whee watches stop ond can't be wound: 
when they suddenly sturt |neite or ruin 
mer het of dime. res pacrmen bok first af 
the ootiaspring Cver halt ot af watedy 
norement Pepi ate lige 
to MLAtApring failure #0 

Por, until mew, the fine ) 
eat Mainaprings howe 
bi CE} nade cf carban 
iterl. ‘Thes frequently 





lone cy to 2h of thrkr 
Atresieth ...watel-ranning pier 

Host, reeulting from ntoteture farmed 
in the case during briamid weather or ey. 
den changed in temperature, weakews on 
reoke them, Ewes the transfer of a 
whieh from 4 Wart erat to a cold er - 
face... ae wher it's igor on wo chreseer 
me at night... ca camps ruct that anapea 

delicate eteel om SU ett 


DSCOVERES... A NEW ALLOY rie Lady Fige and meee Ole fe Cree lei pe feel of Ole Works 


=e - arrivied ile eee. ae 1 , a 
Elgin 4 2Hi05FIDe ne Be Te er Le biter wtf Fre! Tie feted. eee eed bee Det 


DuraPower Main.- 


Pring eliminates iin 
PLEIORMANCE . SEE OTMOMSTEATION AT ELGIN DIALLOS 


At (8 WO OTATE WATCH A test of Mainapring quality 
no 0 6wWaeteh Dihwiachwrey 


im the werled bot Elein 


tiLeee Caiaere of Take 
pring failore. ft is 


made lrvmi ° | Lori Ee 





Sat sore jewel bene. 





eonew elley of metal developed hii hens -tartatelsuned |i 

detralter 12 veors af intense ae T : 1704 foe theres ceatipi oe ni ro wt woul I dare let y veh make 

a tre peyote E FLOIN SATIONAL WATCH 

A Then Power Afainepring o'r rat Watthimaking development, Mow, te COMPANY, Winle, (Ml., ates 

Fo neoep-rumpreetio:. Al tnal Ht is Elgin’s (attics stur-timed securacy, ee he reeraty 
io fehl thot ff conoid be , there DoraPower Mainaprings add a 


permieney of tiockeroiee perform: 
toce ond freeder fram trauhle never 


tromen bw operainding, 
ft will bold its arigiin! 


Fo ot M a : 2 
iringaies = = pydeli~ hefore poscible in any wateh 





Priel so = TI of plevpaty c AL the heantifol new Eleins at our 
fime of power for better —— dealer's lave DeraPower M DU airy 
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COUPON 





for Free Illustrated Liferature 


® Travel the world over—in oo other 
single place will you find such a yanety ol 
Nature's handiwark, Aw e-Inspiring canyons! 
Spectacular witertalls! Towering mountains 
and virgin forests! Scores of roanng geysers! 
Bolling pons and mud volcanoes! Bears, 
deer. elk. antelope! See cocm all thio sum- 
mer in America’s oldest national park, cele- 


= bas | a 


5 . © . a 
brani irs 75th annarversary this year. 


Your Choice of 3 Routes When You 
"GO BURLINGTON” 
® The Norte Coasr Listtep. takes 
vou from €hicaco deect to Yellowstone 
[ 1 


be eli Le: wlan a | i Block Hills | oop dt: for 


| 1 1 
ary iti-¢ it you like) and 


Enews Motor tous, 


through the dude ranch country of the Big 


CBW fm me mm me mm mE Mm 


Bakr 


Dept. bt 


mo comipthete information 


Burlington 


L_sty 





Houte 


Horns. Or, eo by wayof Colorful Colorado, 
Fuding the strcamiis ed DENVER ZEPHYR 
Which tper lz you from Chacieo to Denver, 
SE OVeErnIEHE. A. hoe Hocwrip frorn Denver 
to Colorada SPINES 1 fours when you 
“Go BoauNGTon.” Go ont way—return 
Borer. 

® You'll enjoy Lixnrious, al-condi- 
tioned travel on any 4 F these routes, And 
remember, you pet it thrilling 80-mile monor 
tip over the famous Cody Road, at no extra 
cost, When you Go BURLINGTON.” 

® Mail the coupon today for complete 
ic Yel- 


A eae | a Ly I ] | | 
dWwitone, Whether you travel Independently 


ifonmnanon about Vacnons in Nia 


or join a congenial escorted cour, you |! en- 


jay never-to-be-forpatten vacation thrills, 


BURLINGTON TRAVEL BUREAI 
, 47 WW Jackson Blvd., Chicago 6, Ulinols 


4 | 


Cm intersted in a vacation in Magic Yella@witone this samme. Please send 


mmm me mm mm cm mmm mmm mm mm mm 
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FOR A WORLD OF VACATION 
FUM AND THRILLS IT’S 


oy 


A STATE OF 
HAPPINESS FOR EVERYONE 


(oo few more weeks your thouehts will tum to 
summer dtd Vacation ime. And Michigan wall , 
be thinking right along with you... preparing 
to show wou the grandesc time ever, 

Michigan will be ready with 11,037 lakes filled 
with fish and fun... with miles of bridle puuties 
thirough manic forests... with (uirwaye ar Frerns 
fashioned for your pleasure... with sunny skics 
and cooling breenes just 2s always 

So make ir a Michieun vacation. this year 
Wrire for free folder, choose your spor, aril 


lske FOE PRservationk early: 


Soi 
APC HIG AN TOURST COUsa 
bOOM: 11, CAPITOL BLDG 
LANSING 1, MICHA 


Please seral pee pour freee, Wowraied folder 
entitled “Here's Your Michigan! 
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IE you have o home where people like to come... vou and vour 
hisband ought to take » moment to salute each other, You're 
: = aes | ] i r 

Do people like swell people And you have things to share that other enjoy. 
(Chances ore there's a Stromberg-arlson for music... dancing 

— (HSC... listuniny ree. tou beuvht it because vou kuew tht 

fo come Stromberz-Carleon hos built its reputation on tone atid quality. 
: nm You bought it because you wanted flawless complete FM and tu 
to your house 7, » atest advances in radio and record reproduction. You bought it 
because you knew nothing could contribute more towards makeing 

your home o place where vou like to be, and others like fo come. 


BELOW YOU SEE"THE AUTOGRAPH,” A STHOMBERG-CARLSON RA0IC PHONOGRAPH of QUALITY af DISTINCTION, Mode! 1) 34PL 


be 





For the main radio in your home ... 


THERE [5 NOTHING FINER THAN A STROM B ERG- CAR LSON 
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Eibaa! Deal ie 
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THE GRACIOUS "GEOPGIAN™... THE AMAZING “DTA ATOMIC* . THE CHARMING "EALEM CHEST”... 


These ore but a few of the new, exciting StroubereCorleonasl 


hey are as aden bodes ith @ bircencl mms cr PTvCes, with re | distinguished repcnels i bar Very heiree 


Slremberg Carisen Company - Radioc, Radig.Phanggraght, Teievision - Saved Equipment &leduateal Sycies « Telephone, Seitehbeards & intectontetication prt 


Another “first” for CLC... Another “first” for Railway Express Agency 
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Weather changeable inside this car! 


()*. oAY, she ll be carrying fruits and Hower 


nt tropical hemipecr al ines thre hlivzarrde. 


The next she'll be 


sithes periihabbe communities to market at toehbax 


i 
whisking ea fords ond 


hs Liety TAT se: 

So smart in-appearance that sho ll fit gracefully 
in in up-to-the-minute streamliner, the Coantrelled 
Temperature Cur, built by AMP, for the Ta Lway 


Paprecs Aveiney, aris anew pacer TL OME hiipepviru. 
P| | ot 7% | 


4ncl WHAT a@ pace! For thee ears are designed 


merchandise in express Servier ata 


an hour! With 500 of then te 


th Garry ant 
speed of JEN) tiles 
he otded to the care now opernting on [,OO) ex- 
Press LP re cally, thn Railway Rapress AQeTcy 
will offer setisational new service to Amerita 4 mnt 
exacting shippers, 

In A.CLE.-boilt Pepi germe ne like this, there's ad: 
vantage all around: 


Por the consumer. there's faat, sure deliv ctv. 
vet teelitier « curvel (tian, of bis needs. 

For the supper, jliere’s dependal litt, Mort 
omy. ad the sesurance of catished customers at 
the other enel, 

And for the carrier company itself, there's the 
cicieney ond long life that mean exceptional 





service ai the lowest cost per mile, 
AMERICAN CAR AND FOUNDRY COMPANY 
Mew Tork " 
Cleveland «© 
Pithburgh # 


Sf. Loads 


Chicogo . 
Philadelphea 
San Froncnoo 


Wohlaghrs + 
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The last word in “watchinaling—a 
mamerplece of craftsmanship and 
Precision. Recording, time intervals 

om) t/5.secoads tot 2 hours, it hns 
a tuchometer and full’ calendar.mech- 
anism, as well as thé moon phases. In 
stainless stecl, $153; in 14 Ki gold, 
$273. (Federal Vax Included). At) 
selected jewelers. 





THE HENRE STERN WATCH AGENCY, INC. 
(Universo! Geneve DOreision) 
Sh? Alth Avenuo, New York I, N.Y: 
Montrent, fenedo « Goneve, Switteclond 


Debt, THe HERE! ETEEN WATCH ACEH 
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hit seat 
SUE PSE, TREAT Ce 2 
Please wend ome FEEE caogy of “SUM FUN". 


A ARME 
STREET 
City . 


STATE 


GEM OF THE ATLANTIC COAST 
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Old crefts, old customs odd piquony ‘Sun, swim and sail otesestCanedo’s Coneda's coasts ond iniand woterwoys 
bo travel In the Eoutern provinces, owoy-from-it-all joke colonies, invite you fo long, lazy hours on deck, 
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IT CAN STILL BE ALL YouRS THIS 


ee the “ah” -inspiring scenery, 
the cool green spaces of Can- 
ida’s vacation playgrounds... 
the life and colour of her cities 
and resorts ...the refreshingly 
different flavour of this neigh- 
bour nation where you're never 


a stranger—always a guest. 


HO PASSPORT HETOES 








Aut Setter furry ana make Nase 
reservations If we can help with 
information, send the coupon 
below to Canadian Government 
Travel Bureau, Department of 25 
Trade and Commerce, 


Pion. J. aokbock hip b. eS GLAS 
Pet Rl Qhiredd or 


Fd — 


CAWADIAW EOYERAMEAT TRAVEL BUREAY 
OTT Awa CAAA 


Pecos peed mee lterctirs an Ceo — 


Vorohomi Unilmited. (Plneea peted.] 


A 
Street 2 ofa, 


forma... Stole 


Preehinr 
rode “Your” on the stern of 
1 


mowsuTe, Pur wn 


i ae ; 
your boat! Raght in 


the range of two-dylinder power, weight and price 
u con enpoy thrilling fowr-cyligaer pertormance. A 
rent of smanh and cheer power ti pecs ‘eva’ Ech 
tirvarite thing spots! Eeceptiinal thamng ¢ Flick- 
ot-thethrottlie Besihility from trolling glide to turg 


im | 
ier TE wre | 
Boul ii, a me | 


outboards 
mn: he! 


no , the : 


Evincuste builits 


i 
i To 1. 
id i re 


four cv lider 
great “fours” 
rite line of 7 mudéels tor “47 
cyvery wie art Type ct Gahyet 

Soe Pet Evinrude Beolor— look for bis name im your 
Classified phone directory under “Outboard Motors”. 


EVINRUDE CATALOG FREE! 
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RST IN OUTBOARDS—38TH YEAR 
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Hog? ay bad 





200 HOTE SHEETS 

100 ENVELOPES 

Pilsied with Your Nome / 
aed wider eas hha 








This foe stationery is used liv thonsanrs of 


Geograpiic readers. High quality 
lie bond note pi nper, envelopes to niatch, 
All neatly printed | with your nome ond address 
in rich blue ink, Correct in style and size, Try 
a package. Semi only $1.00, (West of Denver, 
Golo. and in Ti,S. ‘Possessions, nid LOS te 
prices.) Satisfaction guarantend, 

THE AMERICAN 
100 PAK EH AYEA UE, 


4) ii fore i 





wh 


oT 


KXTIONERY €0O, 
rERU. IN DLAAW A 
F25. daenge etele sheewde amol [Sh eerrleqeia. 


Printed ein pur weiter died eee. Ele 


Pg teceaeitoeh |oentecl pager. ceed pitied, 5900 


DELUME 
PACKAGE 





“The Much for a Little” 
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a powers hohe, perfected! ag Cd Lohermitwion. 


The Picture Tube that brought'life’ fo television 


The screen on your here television 
ihle mete) revceiver be the fae of a 
larce pictore tube, And the skater 


that who sec on the foce of the 


tecture tubes is the rdantionl! ficin of 


tlie ahites bia iris televised. 


Pioneertog thraad ri ararch im Halal 
Lialwirutocien lod te the dews lop eerenit 
Of this tule which allows none of 
the origital roaliem ta be “Jost in 
tranast,” It replies every thing 
ive Facla Viet Ca hera eres, abigail & PRET 
every detach keene the picture HiTLA R= 
highs lefelike aa real, 


Ft Mil A Victor ieleyision rea 
caver brings you all the action, 





drome and ewcitement that wou'd 
enjoy Ho you were al the ewent in 
Mreeti—aticl on top af thist at's all 
roogit to you in the comfort of 
Tour own hone... vou don't howe 
toomove brat yeur favernte chain 


H(A Laboratertes has mune pce 
Hihie outetaniting alvonces in overs 
police of televioieere, Neal foe telery ialionn 
atoth very foeest, be ware that wou 
enieet the cooriver bearing the mil 
laniiews name in telewishm tudav— 


LAW beter, 


Harefen Larnerninhin a bieeriog, tt a 
ithting, Nadie (tiv, New Fork SU, Listen 
iit dae Nt Pieter S&S hott, ‘arama fa’ i, dtd 
Po. Entern Yime, the NC Netwark. 
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tier mon peenvers “Licks” thes 
with the aending 
sues Wo Ge gabe 
Geyer, uetdier pictores, 
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RADIO CORPORATION of AMERICA 
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Improved 16mm. 
Sound Projection 


Basic improvemeots and advanced 
desen of this new "“Premier-20" 

E Dee girs hook for thie froce ovore 
ioamm. Amproe sou nel Projector set 


new standards of convenience and Me FORSTHER CHAIN CORPORATION « IRVINGTON 11, M.4. 
elicency of operation. Pie wew eoeees 7 
loner Permits the inspec: 

tion and cleaning of aperture place 

and pressure shoc...without ever 
disturbing lens focus, New wyrame 
ifeekerhas witht range and adequate | 
power. Mrewalined tarrying caret, 

richly foished in simulated leather, 

are scratch resistant...offer com- 

plete protection for equipment. 

Many otter special Aspro features 

of this “Premier-20° bring oew 

thrills, and enjoyment to all 16mm. 

iound Projection, 


A'rite today for complete 


details ated peice 9 the 4 : NEW = i 
few Am pre “Preerer- 20" . HAMPSHIRE 
; New Dleampebice’s bel y 


AM PR Oo c o R P o R ATI o NM {sn friend ¥, familinr monoty . . redial saad nici» 
2635 M. Western « Chicago 18, illinois git, Splashing mountain streams, placid lakes and 
eurf-rimimed whore... each to “he own” aeanmne to 
aay ““weloore borne.” "That's why each year, vac- 
tiomiste rotor... eon bo fish, some to golf, others 
ta Ewin of just relax, but all to enjow New Hamp- 
phire’s beauty ard howpitality. 





In Mow York vivit the N. H. Information Buren, 
10 Beckaleller Plaza. 
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A Geaerol Procision Equipment S0bnidiory 








Bexatuna té the fon of 

lane tours on coral sends 
.. ¢ieamy carriage rides in the 
moonhvht...casy cycling along 
lower-lined lanes, It's the fun el 


lecline completely af peace 


t | i | 


with yourself antl the rest of the 


faraway world, 


Lf MATOS LASSE. ST. Eee! 
EVERYTHING |S BETTER IN— va LA cE 
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( NoerHeen Furniture Company 7 
MANES OF BEA Be GeNires OGM FIST Lae a 
Teo are welcome te wii) mer pioeicoome 


itoe « CRTCAGo « ERDIAWAT « CLEYPLeR 
Balad = ETEGIT «= BANSAL CITT + Mba pee 
MIHAILA POL ES = | 6 Rl!) PREP AS 
PITSSLAA a at LS FT oi fe a Ay 


Sola Vhroegh ovtheried Gate andy 


In Paris. 
s THE CRILLON 


IN BALTIMORE../re che 3 3 - 


Sheraton. 


4elvuedere 


CENTRAL LOCATION FOR 
BUSINESS - ENTEATAINMENT - TARVEL 





THE WORLD'S LARGEST COLLECTION OF 


Chicital <Mijd 


‘The Nahigivn Brotherncdllection gives you the world's 
largest ond finent choice of imported, bond made 
(krermtal ruges Vou wan peleed from every Ly pe—iocd 
ectore’ gemk or home styles, large or mmall wines, 
regular of rare dimensions, anda voest array of col- 
om. You mavy have fn asaoriment on approval. 
nose give giacs oewded anal color preferences 


Colorful book “Beg Beowllyl” ood specm! cofeloga— 25 ¢ 


Nahigian Brothers, Ine. 


169 North Woebhorh Avenue, Dept: 2 = Chinege 1, HL 


“Mention the Geogruphic—It identines wt.” 





Food is excellent in Switrerland 
and theee are micete fait 
that bey 
than In ey Gonry 
A cheset Giurlat ey : 


Prin Pirivese|s 


ee Ih 4 [eite 


Little rary ivelal| 
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Cee eee Oe 
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The White Cliffs of—nof Dover here—but Devon! London i 


You feel like royalty when 
i] ipl Pati Atieesr- 
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Mavbe vou've done a lot of 
[ris eling we Bat con't com: 
pire any tip you've ever 
made with a trip by Clip- 
per! Beeause here's 
will greet vou at New York 
when vou Hy by Pan Ameri- 
can World Airways... 
Men aod woinen wlio kiow 
Leena 
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wel 


end pol wire 
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FAN AMERICAN 
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MID-FHURDPE, TUAKET 


in the seorkl which hive ler erase] 
te ee | heal Leen rrathees ul 
ciciiion oversens (uti 
s # a 
Travel 


Fan 


aryl re servis 


Seth WeMat Agent of 


tlie reserest American 
liens Forrutes 
to Europe or te Latin Americ 
<—Africu—the Near Bust— 


Alusko —Howuti- New 4eulone 
—Australla—aned the Crjent. 


HorRLD AIRWAYS 


Hari ii Ty ‘i i (aber 
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THE STATE OF Suites 
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| tBUSINESS 


and PLEASURE 


Whether you are secking an 








ms idvantageous location for a a 
* manulucturing plint . a. OP 2 my 
% pleasant place fora family va- e 
a cation... the State of Missouri i 
has much to offer. ae 
‘ BUSINESS ADVANTAGES: A new > 
a constitution favoring industry, 2 
a Low taxes, Adequate warer aS 
supply. An abundance of labor, me 
: Excellene transportation. Rich we 
Se markets. Low-cost power. A cog 
; wialth of matural resources. ; 
Friendly people. fe 
baa FOR PLEASURE: Magnifice me i 
os natural scenery. Smooth, broad os 
=. highways, Convenient camps, <* 
a parks, resorts, Goll, horseback = 
is nding, water sports,..every: bo 
thing for rest'and récrextion. 
ee * fee 
he Free Booktets muntled ta par ee 
a prone Mi y A gael and s 
a ANGEL CEE AEA, so 
Sh Chl) ee 
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Minow Division of Resjurecs and Des clopument, 
Dene. B04, jeter Coty, Missouri 


FREE BOORLETS 
Please send me the following: 


Fig pieasure:: | Missuuri printusrial maji-fol fet 


For business: | | “AT—Afcang ¢ loportnicy”” 
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Yee, the téeal companion fot pour camera, 


nither still or movie, Une the compact 


Weston Expoeure Meter [or every alot and 
bring beck brilliant. life-like, correctly ex- 


posed pictures, See it ot your dealer's today, 
or write Weston Biectrical [nstirnumerit 
Corp, 224 Frelinghuysen Ave.,Newerks, NJ 


WEST 


Hasler Nl 
EXPOSURE METER 


THE METER MOST PHOTOGRAPHERS USE 








“COME TO BRITAIN” 


fi) ml 


EDINBURG 


ii hp! 1 i _ 
F fa } Ee it r Pear hj i Dit Fu | LP le 


24 AUG.—13 SEPT. 


The 


International Festival 


of Music and Drama 


ci il nef rob itm J My Count? of Gert Arpiero 


indeloourne Opera (Verdi, Morart}: Old 
Vie Theatre Company: Compagnie Jouvet, 


Paris: Sadler's Welle Ballets British anel 
Forvien Orrhesieras Inel Vlenna PRithar- 
monit, Orehesiter Colonne: Conductors, 


Hrone Walter, Paray, Barhirollt, Sargent, 
Sell, lan Whrte; 
Chomber Music; Lotte Lehinann, Schouahel, 
Srigeti, Fournier, Primrose, Kothleen Fer- 
rier, Peter Peors, Todd Dunewn, ete, 


aeee ke level, Siloists amd 


| : 
AT ea 





Put spring in 
your car... 


with a TEXACO CHECK-UP 


WARMER WEATHER COMING! And the open road 
beckons! For comfore and safety get your car in 
rip-top shape now, Be an early bird... see your 
Texaco Dealer for a complete Spring check-up, 
You'll get: 


] Livelier power— br changing mow to New 

“=F y rericd Imprved Havoline Afenor Onl Maite: tia 

| new formula it keeps your meowir clean aa it 

PF Tulbricgoc. That means more gine paver, more 
te iniles, More sr eeTy, 


2 Cushioned riding — with longer-lasting 


i Murfak lubrication .. . it stave on the joh. 
‘a Martek cushions your car @inmnsr jolts and 
| ce ; " a} 

i agjucaks for od thiwaane oles oF owre , . . 


protece: chassis aod weur-pointa, 


=a 3 Smooth shifting — give costly pears the 
3 -) full prorection of che proper seasonal-zrade of 
— Ten temaenssion and differential lubricanes, 
See your lemace [Sener toilay, 


THE TEXAS COMPANY 
TEXACO DEALERS IN ALL 48 STATES 
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COME TO 
Sak QUEBEC 
me FOR A VACATION 






; 


Treat your whole damily to a vacation in 
Québec—where the charm of past cont. 
ries sil] lingers beside the most modern 
highways, A French-Canadian welcome 
awaits youtn Québec’s modem inns and 
hotels. For maps and booklets write 
PHOVINCE OF QUEBEC TOURIST 
BUREAU, Québec City, Canada, 


# LA PROVINCE DE 


sluébec 
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In the Hours of the Health Country 
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“ hes ; 

preot ee Thowands of people want to move to the wonderful 

ghelih bo MS year-round climate of Albuquerque, and we have pre- 
nied by rared this beauriful new bookler to help you plan— 






bec! circu! . 
| Th 
dig le4r fer the 


because there are no accommodations available yet, 
Send forthefree bookle: today, and plan to come larer, 










ALBUQUERQUE CIVIC COUNCIL 


| DEPT. G51 ALBUQUERQUE, MEW MEXICO 





400 Roorna 
from $1- Single » 
fram $5 -Double ' 
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Headliners in New York Central's 
1947 Luxury Parade! 


hts & your Inavel Vear 


Kiiles of new, 


sie ghd | Coaches 
are here. And close on thew wheels 

Will follow more miles of all privare: 
reeiin SEC PIL Cars lor a Tr Hieet mi 
overnight Drawers, Allport the 
S108), 000), O00) pecker mice spect plat 


in the are in New York Cencral’ 


Now Days of Delight. 


Sik back 


info the deprhs 
abuard 


ot a feline Pat 
one of New York (Central's post-war 
couches. Enjoy che year found comforr of clean, 
conditioned if, Watch America roll pas 
wile view winery it acer 
Few coffee-shop cars. Lounge in luxuneus new 
Ciach ob ar dhhebr si carl short, fare dee a epg 
iow coco fares! 


FOUr 
: level Dine tn thitey 


1 


"NEW YORK CENTRAL 


The Woter Level Rovte—You Can Sleep 





he 
Relax im the privact of your awn completely 
quipped room. Or enjay the sociability of Cen. 
tral’s sonart new club cor. Feusr in sew dining can 
BE $0 Spacious they need eepamre kinchen 


cats. Later,-sleen in a fea thet-scitt zs id yout 
Dvraeliger speeds in any weuther o the soucitl 
Pater ere! Rewer. Anal arrive vefreal ect for thee 
day ahead, 

0 le], New York Crcral Dailpoml Gompeny 


EW YORK | 
Qe 








A drive with 
beduty...that never > ends 


SIMONIZ GIVES YOUR CAR LONGER LASTING GLAMOUR 


i's wie to SIMON? your car while the finish 

still new, No telling whot's cheod—gritty med, rood 
grime, searing ivr, cordaye alfbomeé chemitdl:— 
but SONG keeos them from fading, 

raiching, dulling ond destroying Het Anish. | alsa 
ilorh you it reg het fy meakang Phot new finish 

even more beautiful .. tetrer  brilllance ond 

folar, Simenizing regulorty “bidlda up” the 

finish mokee if let fos ger Seiden, pou li be oble 
to keep your cor cleon ond bright by wiping il 

of with o dry cloth, So the sgeaner your car 

h Simenized the better Oo ff tight away! 









»one fO Fou to 
come te Minnesota where 
whispering pines speak 
the language of the wild. 

lf you Want a rogged 
north woxls trip, Minne- 
cota has it. Or if you prefer 
the palety of modern resort 
hetels. cr the happy Com. 
ination of a rustic lodge 
with golf and tennis just a 
| away through the pines 

—tome ti Vinnesota. 

For iniormaticn woie 
Dept 1h, Minnesota 
Tooriet Barcan, Stale 
agi St: Paal 1 a4inn, 
TO RESTORE MEW BLAUTT to dull a | 
Armuahrs wee Phe Sectici, Beat * 

— liquid when a merits teed ien 
pits eheps the Ene ip eee 
ana’; cell, Tee opel SIMON 








Seid) aye yee ar ns 
THE MONE CO., CHICAS 2a, TLL, ci 
= | 
S| roi" cinta Mii Reg 
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DADS L075 MORE FUN SINCE NE GOT 
THAT WESTERN ELECTRIC. HEARING AiO f 





There is a difference in Hearing Aids 


® Western Electric Wearing Ailes ore male bbw the 
Halwa « lorrest prod cer of CMM hie 2 tions Peat | 
ner tron ecpipamernt. Dliew are the analy bearing obs 
desistued by the furs Bell Telephone Laboratories, 
So, Wester Fleectric ie © nome FOE can frat... 
for better foetus Your hearing ald isa Ciera dea 
vol peliy om for a dene tee: it fad better be the 
best. Ask about the uwew Model G+ Hewrine Aid. 


™ Western Electric * 
Dept Jh0-N4, 195 Broadway, New York 7, N.Y. 


Mieaer enn pier fren guides to better hraring amd ? 
inforniatioin about Mfadel t4. 
hs 4 Lite 


Ariibpre 
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_‘\,can mean better 
health! But remember, appetite and taste are not 
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always the best guides to a good diet. Neither 





is using food 


and high 
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blood pressure. Eating the right amount of the 
right foods every day can mean @eZ22 4ealH 


and. a hifypier Ue fer you! 


peaceful atmosphere is helphil te good digestion, 

Choose fo od 4 to meet To Lely arciti ler Vor chon cf frawla for ow bier thaw 

= Tralee f | es wd ere ciel, sem for veur free cunpan’ caf Alectropolitat’s 
the body's needs! hemklet, 7-6, "Pheee Mewls A Day 


rrr 


Metropolitan Life 


Daily needs in newly every normal diet include 
mik or cheese, mewt. fish or poultry, vedetulles; | 
fruits, cereals or brends, fats: ond aweets: You 


ahould also cirink 4 to 8 plossew of water m cay. 


Insurance Company 


1WETUAE COMPA) 


iter one fos vou eal wre ne fh we im portanl aa Prelernek ff, Beker, cite sie Re iad gD 
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Fat them slowly and enjoy them—for a happy, 


TO VETERANS —IF TOU HAVE NATIONAL SERVICE LIFE INSURANCE—KEEP |T! 


Why Chuckwalla 


Ht WALLA LIFZAHM, Sdurnnial is oberon, 


Che Su Cay ee d cSCCES. 


CThuekwalla ts 


i - 
oe 1h hake Sate 


mont the sute-baked nck lodees of 


ivr 


no sleek beauty. His tough, 
thence lies Hews y in lowe folds 
which pve fam a wlugprh ongainhy appearance. 


Heutow hile (ohekwallae dirmped-shin doen't heli 
| j 


ij hi wok 4, it alin i Lic] lyortt i cet ray Nine PHncmMits 


When ie Tt taking im SL bath cin. a burning. 
iit we ic, anal iL desert hiawk bjt ars if tle bitaasy 
sky. Chuckwalla serombles to the nearest bel ye 
crevice and tuimliles in, Phen his slack hudle ives 
adh vie rir y rf Peace Pah bike iwi hited f bby), nithtid ae 
skin: ecoled pics | hus 
inched, the strongest claws cant ura ‘Mite 


vob Feo dis pele 


igainst the rock walls 


Many wild rhings—and the Chuckwalla te a 
huve clever ways of kerning 
tut ly 


an vera aT 1, IM ahr theuay in To 1ewWiine Cut wars to 


ahi Wi] i carripile 


thenteelveu from hare. man mw the on 


beep our of trouble, eors further and arranees 


compensation fur himeell whe he tm dragped 


i] i if We i ' 
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wears a slack suit 


inte trouble despite his hese precautions 
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He dies this through insurance hte, wWitc- 


atorm, burglary, accident, autonmaltile— nll forma 


of muupance, 


Right new, your house ond its conrents— 
evervthing Wend ne i— is SH LITe Pal te than 
ever, And trouble coming your wav, like an 
sutomahile ammashisp HY oT accident chat lay 


Wie Ly), ati tila Tih (wees WAIL) PCr rhiait EET. 


St ian fet a pol time to check up on your 
nun, to make sure you have enough and 
eli rihit inal 

Your Fravelere agent or broker wall be elad 
to help vow in this, Clall hin in today. 


MORAL: INSURE IM 


i : i | 
The Travelers 
All FORMS OF INSURANCE AND SURETY BONDS 
The Travelers lnsurance Company, The Travelers 
Indemnity Company, The Travelers Fire Inaur- 
ance Campany, The Uharter Oak Fire lisurance 
Company, Hartiord, Gomnecricur. 





Office lunch... Have a Coke 


Peale Arc fhere « AST ol we li Moe 


Work, af Encir favoaonte cating ploce 


The OF Where vet ie 


rchtine sa refreshine, 


Coke Coca-Cola 
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ideal traveling 
companion your first time out 





Everpihine Yosh neece for sirtply “dial” the capone... diet... 
sella. eralcltue int i f" whel-wure prow Le uithicen—sz rl OL re making 
= | om ina if aE + hes | J a —_ 


maven. Tf a4 we thai! 
camer Whh the bad memory ever! isin ais Casy we thats 









PF Lolor- 
Indoor movies | just a: as @3s\ real as (ite 


( In full color, beese—with any Cin = 
& Kodak! Lowest Piokalhead itself 
a lamps provide plenty of liptu, Every Cin-Kodak mikes 
ie 9 wer lirah fullcolmy el ee 
mm Kodachrome File 4% 
caky te ieee os bbackcen the Wiebe, 


Loads in 3 seconds 


Lipen the cover 

Macurine t eK he 1 ae 
slip ita Tin... Ghamg 

the cover—yo re sed 

to cheat! 
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Dnapst iot ECONOMY 
ine thoievie Macarine will 
capiure a whole week end, 
AAG firs Piro is iaat prece 
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Ciné-Kodak makes home movies CaSy dS Snapshots | 


Wo wonder ine-K.odak the mow widely used 
[rer sonal movie cameron. Cine-Kodak WILDL EF = 
mme §—shown above— hus a fast fro ome 


hadascope Eicht-32 
~fasy 10 buy; 


fasy 10 wse 


iMred lens thal mukes wonderful movies, dawn 
oO dusk... three Operating speeds, including 
alow motion, Loads in a py with fulbeolor 
pal blick-ond-white: film magazines. Price, 
$125, (ther Ciné-Kodaks from $50. Tas extra. 
AVG ih Mmeneasing clinics. 


Arillinrit, atheTely’, ond ines 
ee Powe rinl a 1B ait 
amp ian Task, doves fe 
lens that gives 0 per cont 
TEE a Pe liz fey hit npli fi ed 
KODAK'S COMPLETE MOVIE SERVICE hrcaadiine anid: opetitin 


a i 
x ‘ ae oiiitols S7h— ccunplete. 
All Kceink—and s]] cespned to work nee lher: 


Cine-Arwiad, workds nos pirpulir fete ia 
Cire rik Cin -Aotakt Film... and Aecradenaicvapir, 
the projector that shows pour movies simply and 
brilliant, See yen Kioidok dealer... or wre To 


EASTMAN RiopAK Co, Rewcresree 4, N.Y, 











EVERYBODY NEEDS A VACATION— EVERY YEAR 


In Maine »». You can have 


whatever kind you desire 


Whatdo you prefer? Pleasure boating? 
You'll tind our inland lakes ane saa- 
coast unsurpassed far sailing, Our CAa- 
noeing waters the finest in the East. Do 
you want to summer on the shore? Our 
heaches are among the most famous on 
the Atlantic Coast Or do you Hke to 
lish, Camp, tide hike: chmb mountains? | 
Maine has every form ol outdoor sport. ———_ : 
Whatever you do, wherever you stay, AMERICAN Ex PRESS 

Aine otters inépirin scene a cle- , 7 
Mi i a lery, Travelers Cheques 
lightiul summer climate, farm-iresh 

. ; at oe ae a Safer than codh 
foods and deliciousseafars, your choice a 

f Promptly refunded if lost or stolen 

ol living accommodations; and friend! ly 

“Down East" hospitality. 























W Spendable anywhere 

ef Good woril used 

¥ so identification needed except your 
sienuiiére 

f Coot only 75? per $100. (550 or less—40¢) 


| S010 AT BANKS AND FRINCIFAL 
: RAILWAY EXPRESS OFFICES 






DOMOSE CHAIR COMPANY, INE nd fer FAEE beet 
Dept. 417 Elahart, ines “PHTSE-AL FITS 


DO/MORE Care 
EXPAND 


YOUR BOOKCASE 
Epon! (tapered of sideways ty acl 
iy eeclione as your Ghrery grows, of 
ao wall apace eed herons farnish- 
itne require. Finest 
wore kre See 
This Globe. WierTnicke 
Cr NWorawonud, Cin- 
enimati 13, Chi 
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} Grand Canyon National Park in Arizona, Bryce 
» Canyon and-Zion National Parks in Utah... .so 
closely grouped that all threa may be visited on: one thrilling tour 


.. comprise one of the world’s greatest scenic attractions. 
Magnificent in natural formations, brilliant in color, these regions 
offer yocationists an unparalleled experiance. 
As a fourth attraction, there is the enjoyment of traveling In air- 
condilionéed comfort—by Union Pacific. Complete relaxation 


all the way. " sk * 


Il desired, the Southern Utah-Arizona National Parks may be visited 


as 0 “slop-cver’ enroute to or from California 
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ae Clannad = tran wip 
= a 


#Pee we tay 






Sletciaiehempne ate CAathrage ss hs 
a = —_ bibThifi 
= at = traet 


3, Oraha 2, Meb 


: i i ne be 
rari Hel jee mntertnotioo. 


er 





COME SEE AND FEEL 


* 
this WIOHPEK .. 
£ 
Stceqed in fnendliness... -spiced with 
Spiing ... there isa qualicy in the Pennsylvania courtrs 
that meer your despre for scenes that quicken your 


b. a | 2 ot : ~ 
BE BD Pow Oe EM. 


Penosylvania bas a thousand facers chee mtrror che 
titled chatm of al) leer sister dates, An [ndustrial giant 

a cultural ledder,,.a fietornec 
vind hos wiles and mules ot farm country... virginal 


- FORGE MoOdoogn 


phtine—Penncel 


pCEIE. Wisiaé, 


Whatever your tatte or Tour pure dittates—Pennsy?- 
Vin povid\e)r. Justy Eamous Pest oneas.., va) 


aticl Streams and 


Stite Poteet’ ana marks lakes 
TUgoOty fVers meotopolin cares and quer hamlers 
istery fide and himtory in the making. And warm 


make Fi poe! ar farrie 
ra tiityw ft 2 


"Oo Cie. 


apinlity of people wih 


Te i 4 
will add the couch ct bi maieshc natural 


beauty: Yeu will be eh 
Come sec anil feel this wonder. More thin a vacation 
eee SS Efe Bebe arr ot living wrilin four peach, 


Per wirraters aed mets, weitc fp fie 


Department of Commerce, Harriikerc, Dette, N-1 
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SYLVANIA 
Eeech Set af The Maton 


Krsslone ail Vanuir Varathil 
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century nie, hat. 

Mertrinm Companr 
bongnt the eeclinive rights to 
Publik Weteter’s Distionsry. Through’ the year, 
with each new «edition, Merion has constantly en- 
large! the scope and usefulness of Mosh Werbaters 
Origa work, tortil today the nanos MinwiaM end 
Witte ee ecypidelly deeportart in identifying “The 
Supreme Authoritp.” Ask for Wen ties Mww Da 
TrEamatiomal LacTronasy, Sond Aditon—the 
GTest Wnate@idesd | hiet tate Weebiter. 


Ch, fe C. Mienetase Co. Springfield! 3, hfom. 


20 Aor A CENTURY OF FUDLISHING 
184; 1947 


APRA AM: WESSTERS 


"THE SUPREME AUTHORITY” 
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== San Francist® 


C ty of pastry aid legend, where Enot crests ema. Sceriei 
which Geligh? wisttors te the fatoleu cig Gp ihe feolcden 
| Goie—fow ready for your Mide calletioan in Wewee 4. eee 
fon frances sertes) 1 megrificant color thot in eels 
wirewing poonel, $485. individer! sides de HUD OS 
Of WESCG SUBIELTS TO CHOOSE FROM-—EVEGT ONE 

A PHOTOGEAPHIC GEM. 
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‘Waatem Marie Supply Compory — 
205 Botentock Hdg, Sen Prencivoa B, Cole 
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The Maw Feoutifa! Color 
Hides in the Wierlal t 
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ef fhe moat 
ord of feloviton wilh a La Aton’ Telesel’ 


Te convince yoorsel! that Dy Mant bangs you thea est in Pee yiGion, 
yoo Only mee To Compare if with Ofna Gets, 
Compare tha size, brilliance and clarity of the mage, Compara the 
quality of sound, Compare the @as2:and accurocy of inning. 


Compare design and workmanship of the cabinets, 





Soe ond thar the gow Du Man! lelosets af anthorired 


Du hlont dealers, See, hear... wid compare! 
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Lied Exclusively By 
Ctl tty. {eran > Leena a fiermitein « fase fide « Mevpe 1 Actid rere eS hy 
Grigor Pritigorey « Lay Pour « Japa Sergitr Helva Tranbed 


air Huta} ithe 


slowi THE DALDWIN FASO COMPANY 
' COINS AT £ cM 


MANERS OF PBALOWIN, ACROSORIC HAMILTON AND HOWARD PIANOS 











HAVE YOUR FAMILY ENJOY FRANCE WHILE 
YOU SURVEY CONTINENTAL MARKETS 








S's are waiting for the man who is keen enough to recognize opportunities and 
grasp them an the spot. ak. While the family is preoccupied with sight-seeing, 
you can combine husiness with pleasure .. . add buoyancy wo your spirit and § $10 
your bank balance. Gk Paris’ six great itu fy formminals pre teenine aeain, servings 
cites and reserts from Biscay to the Alps, from the Channel to the Riviera. 
Throwgh railroad tickers from French port ond Paris to all points in France and 
throughout the Continent now available at regular tariffs, 


| FRENCH NATIONAL RAILROADS, 610 Fifth Avenue, New York | 25> > 
PP gg 
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Public ond critical acelaim tn con 
cert halls, schools, motion pictures 
and tacio...¢enerations of match- 
less beayty and performance in 
homes the world over... superb 
Workmanship made unifonm by 
acientific production control, 
Thee ore the dominant elements 
inthe Distinction winch &5 years of 
patient endeavor have eatied for 


the Baldwin—Today'sGreat Piano. 
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For Effective 


Mouth Cleansing 


Mouth care is a habit; Mouth health the result. 





Mentios the Oengraphic=<It- lilentifies you.’ 


YOUR SUMMER 





PACING OCEAN -¢rites of Treen 
beaches... fel 
jennings in, .. smooth, wicks hays 
for sailing, m Hog bob, 


a © i 
ELT bail 


VACATION CAN INCLUDE ALL THIS IN 


BRIGHT LIGHTS sae, rip erie i 1}- 
det the Sturs...movielane clubs 

where you ll dine anc < urice: ated 

gute {anes people. 





MAJOR SPORTS EVENTS —hig 
purse races me prarkilcn tru ku 
oe LRT Terrie pr if ie tennis: 
roguttes ...cosens of others. 





FIESTAS—cuy and eolartial Sales, 


shows... festivals with. Spanish 


i abatlberies, clint reg herr is. os 
parades | eecd ine t-puced events. 


MOUNTAINS —hirtiest i il Toa We 
epee icone abel elipres wtahins 
hry dice vlacial lokes.., Tens 
harboring hungry trout 





FOREIGN QUARTERS —ecat wilh 
chopsticks in Chinutuwt... 
watch Spanish dancers, cundle 
makers, flacs blowers al 
Kiexican ruurket place, 


i 
t bite 


£CORES OF OTHER THINGS TO DO AND SEE... iru! 


cot alyoat the butnereds of 


ttiechond 7 
Anceles Comnbty ard all Southern California. Send 


: ; ] 
thu conan ford FRE OLR: PL tow yt 


ORANGE GROVES—mile on order- 
lyomile of shapely trees... waxy 
hiessoma ond Tipe frit with a 
tei kL clei fp oF bhie (Eyles 
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ROUTHERN CALIPOASTA, T-TTh, 
This adrerfiecewent spencer by the 
Top Angeles Cosenty Poor of Sinpertt- 
este far the cihcans af Beordy ilh, 
Ctondals, Hatlycoced, Long Bench, 
law Angeles, Pimdone Perturtur, Soi 
ig Afontra and 1a that cerium 
rier Copyright ihdy, Gp All-} rar 
(dials ef Seoadfiecrr California, Lih—s 
Ibi (en Cae geno han 
YOUR OW i BRAND OF ruUN— | ScRiine Halil PTs. 
Whatever itis, eujoy i here ln 
different, more colorful setting eae 
w here this sical LS a ight atid sheng chit 
: i MAIL COUPON TOGA! 
nights ane cial, 
—E———————————e SS Sat 
5 are it af Soothers Caltersin, Deg. C-4 ! 
Seat Sen i ole Agel s 14, Califeruis | 
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m= il, 


| AV arime = 
In Los Angeles, visit our All-Year Club Visitors’ ; Lief __— 
Bureau. 517 West 6th Street, for free, Ficnall [ Ciy_— 
VHcetion Service rd nnip te information | Shuto —__ 
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Dhrill to the wonders of rarure in the 
Th Phew resckke abl Sacer Dlakeria Majewic 
Pires arial Miri ging Bor wes Cerleorfulls 
describe the formation of the awe: 
rmpiting Bad Lands, ¢ ryatulline caved, 
uidirgrouad tees, och ore-bearing 
groan, lush eee viol bey a anal che highest 
mrowntind cost ol the Rockies tell a smory 
Of interes) fio neature lowerk 

fru Koshmore, Custer Stare Pork ane 
the Flack Hille afford a scenic wonder 
lund fora refrrnfnig vacution., Oourdoace fun 
ond western shows and rodeos will make 
pcr Nlack Hills sscation a treaeure of 
Hleare Cimlerchng A? repos. 


el de fede fie ena! 


AH FANROW— PUBLICITY CiRECTOR 
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POWER driven whens 
POW EB ariveen meal 
POWER Given sharpenee 
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The Eclimee Lowe Mower Co. Prophetstown, Ill. 
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HEARING AID 


Bri Ay Boe eae, rie sorb, he remad de a 


mm of Part pte] 5 Slender | sht BOOKLETS 
L Chis one cous, Servicii bis] 
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a mrs - bag de gnragei Tee 
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PARAPHONE HEARING AID INC. 
CLEVELAND 1A, Ged 
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Printers 


BORINGTONM PLACE AND FLORIDA AVENUE 
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iomm Sound Motion Picture Projector 


7 # new made “60° 
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Victor's new “60"—streamlined in design, 
refined in performance. Truly a triumph in 
l6 mm sound motion picture equipment- 


for schools, churches, home and industry 


VICTOR ANIMATOGRAPH CORPORATION 
A OMION OF CLURTISS-WREGHT COMEPORATION 
Heene ‘Office aod Foctery: Orvaapor!, lowed 
oe For + Chicas 
Phatroiwtorg Throepyghmel Me Wearld 


MARES OF MOVIE EGUIFMEANT FINCH 1810 








L. EAE Perey riers bat Weather 
behind... come where the bluebirds and rohina are 
singing, Where dattodils; crocus, redbud and for- 
di thia proc lam the mtracte of’ SPITE. and beeen 


of dogwood and wild honevsuckle make every scone 
anew delight. Soon these ancient mountains will be 
esowned With all the plory of rhodadendron and 
Biwuntein laure] im hicom, 

CJut= 


Daye ate son-drenched and Peace ted, 


doot sport and recreation include golf, tennia, riding, 
Demtiree, Lik ia Plite faliing. Highw | whl along 
purling stream through awe-inepiring mountain 
porpes and rise to follow the crean of tower- 

Ing mountain... With breathless tistaa 










ang adventure all the way. Plan now to 
enjoy a Spring or carly Summer va- 
cotton in North Caroline, Accor 
ribtiatiatie fe varied to ht every 
purse. Mailcouponmniay fornew, 


enuirtal literature and ma D, 


Free Movie Travelogim if Fall 
Color Avaitabie ta Clute ane 
Civic Organizations. 
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The National Geographic’s 
TEN-COLOR MAPS 
Keep Pace with World Events 


Accurate, timely maps are cseential wo 
well-informed men and women, to student 
and teachers, and to all others who are eager 
© understand the geographic factors phat in- 
fuence vital world developments. Because the 
Nutional Gisegraphic Society's spelling is followed 
by major press associations, all place names in 
today’s news are easily found on these legible, 
large-scale, tes-color charts. © MAP INDEXES, 
available for mapa marked with an asterisk (*) in 
order blank below, make easy the locution of names 
on comceponding mapa, and describe aes coy. 
ered. @ Inthe ten pockets of the 74 ¥ 10%j-inch 
MAP FILE con be pot 20 folded paper maps, 
or 10 falded paper maps with indexes, 
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Natlotal Geographies Society : 
Dept, D-M, Washingte 7, DC Lar 5 
Pissse geod me iter lodicated below: : 

—— 
@ Standard! sive maps law Many Cocies Desired} 
cone on elijer pauper ac i i * 
eres isdenaa are avuit. phn Mase cuenta 
abte for Maps marked  BOces ie! Sheet in | Beeri@ F 
with asterisk’ All items inn reotstogt fy bet tone "de or an 
are sent postage pragalt, | ervomn | emo tiasher | 
Africa" 
Apcthe Kegiuns : : 
‘Aste anid Adjacent Atm . 
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Canaln* : 
China* ' 
Clugsital Lande of Medit * : 
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Earope & Pie nici eer taco * i 
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Europe and Naar Kaet" 
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Evirope end “Near ‘Euat 


Cosme ee La) | 


Central Europe. & . Medi 


Theater of War ow Eurape, 
Atria & Western Agla* 


Germany A Averauches* 
Telia & Hurma* 
faa, Ocmn i 
Japon & Ad meen Regions 
of Agia oe Pac dic Onean* 
jamn & Koren im datai* 
Mex, (en Am, & W L* 
North America® 
No A Sa Hemispheres” 
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To us—to all of us—the Philippines are 
more thin a port of call. More than a 
group of 7,083 islands anchored to. the 
ocean floor north of Borneo and east of 
siam. Their flag is new, their govern- 
ment tree, their future their own. They 
are close now, and coming closer. 
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